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One of America’s Famous Trains 


BANNER BLUE LIMITED 


WABASH RAILWAY COMPANY 


R 33 years the BANNER BLUE LIMITED of the 
Wabash Railway has maintained a dependable 
' haoeaeead between St. I 


‘utmost com- 
rs. A smooth 
factor in 











Reliance HY-CROME Spring Washers 


» REActive Deflected THACKERAY HY-REACTION STANDARD HEAVY DUTY DOUBLE BONE 


Jeets A. R. E. A. Spec. For screw spike use For track bolts For general use For frogs—crossings For special use Used 
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MEETS MODERN 


HIGH SPEED 


REQUIREMENTS 

















and complies 


vith A.R.E.LA. STANDARDS in cry respect 


HE Lundie is the safe and economical Tie Plate for _ single tie fibre. It prevents slipping and relieves the 

modern high speed schedules. By reason of its thrust on the spikes. Lundie Plates are made with 
scientifically designed bottom, the Lundie Plate not 
only prevents the spreading of track and holds gauge, 
but minimizes tie destruction and saves maintenance pee 
expense in regauging and surfacing. The Lundie Plate specifications. Over 200,000,000 in service prove 
has no tie destroying projections and does not cut a that Lundie Tie Plates reduce costs and improve track. 


THE LUNDIE ENGINEERING CORPORATION 


Tie Plates—Ardco Rail and Flange Lubricator 
19 West 50th St., New York 59 E. Van Buren St., Chicago 


single or double shoulders to comply with A. R. E. A. 
specifications or can be furnished to meet your own 








Published monthly by Simmons-Boardman Publishing Company, 105 W. Adams St., Chicago, Ill. Subscription price, United States and Possessions, and Canada, $2.00; Foreign 
$3.00. Single copies 35 cents. Faitered as second-class matter January 20, 1933, at the postoffice at Chicago, Illinois, under the act of March 3, 1879, with additional entry at 
Mt. Morris, Ill., postoffice. Address communications to 105 W. Adams St., Chicago, Ill, 
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Although announced but a few months 
ago, the new Nordberg Track Wrench has al- 
ready won the approval of maintenance men. WIT 
Its light weight, speed and low price makes it 













the outstanding wrench ever offered to rail- With a 
roads. Powered by an 8 horsepower engine brings 
and of extremely rugged construction, it is constru 
especially adapted to heavy duty tightening. reducin 


Compact in design, it can be quickly re- Fundan 

moved from the track and set in the inter- witha 

track space, affording ample train clearance. oe 

The Other Track Tools An adjustable overload release assures uni- | ieee 
of the Nordberg Line form tightening. It will start any and all nuts greater 
Adzing Machine _Raail Drill or twist off bolts if nuts are frozen. Its speed road m 
se a — makes it an especially valuable tool to have in added 

Track Shifter the rail laying gang. ne 


NORDBERG MFG. CO., miwauxee, wis. 
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WITH ALUMINUM CONSTRUCTION 


With a 14-year record of outstanding success, the Fairmont M19 
brings another important improvement . . . new lightweight 
construction of aluminum alloy frame and 89 aluminum parts, 
reducing the lift of this one-to-four-man Inspection car to 98 Ibs. 
Fundamentally, it is the same car with free accessibility to all 
moving parts, with ample and convenient space for tools, and 
with spring mounting throughout to make it the smoothest riding 
tar on the market today. With the new reduced weight, the 
Fairmont Model O Engine furnishes a surplus of power, even 
greater than before, for heavy loads and tough going. Rail- 
toad men will appreciate the value of the added stamina and 
added power now conibined in the improved Fairmont M19. 


Fairmont Railway Motors, Inc., Fairmont, Minnesota 


ON THE JOB 
coOuNTS 


4 





The Fairmont Model 0 Engine, noted for its surplus power, 
is of the same fundamental design that has been con- 


sistently improved through 14 years of continuous service. 


Inspection Motor Cars ... Section Motor Cars . 
B&B and Extra Gang Cars... Gas-Electric Ditchers... @ 
Shapers... . Ballast Cleaners . . . Ballast Drainage Cars 
... Mowers .. . Weed Burners . . . Extinguisher Cars ... 
Power Cars: Air, Electric, Paint Spray, Tie Tamping .. . 
Rail Coaches . . . Motor Car Engines ... Push Cars and 
Trailers .. . Roller Axle Bearings ... Wheels and Axle... | 
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Safety and less damage to 
wheel flanges—Bethlehem 
Hook-Flange Guard Rail 


The Bethlehem Hook-Flange Guard 
Rail is made of rolled steel. It combines 
high strength with resilience, to absorb 
and dissipate shocks. 

This ‘guard rail yields slightly when 
the flare is struck by the flange of a fast- 
rolling wheel. By this slight ‘‘giving’’ it 
cushions the impact and straightens the 
truck without great shock, sparing both 
guard rail and wheel flange. 

Because it is practically unbreakable, 
the Bethlehem Hook-Flange Guard 
Rail contributes materially to safe oper- 
ation especially on high-speed track. 


Resilience and adjustability 
at turnouts—The Bethlehem 
Spring Rail Brace 


The Bethlehem Spring Rail Brace em- 
bodies two features of design fitting it 
especially for high-speed track—resili- 
ence that permits it to absorb the shock 
of vibration and recover fully, and ad- 
justability that simplifies the work of 
holding track accurately to the requisite 
standards. 

It consists of two parts, one of which 
is a combined rolled-steel switch plate 
and brace. The other is a wedge with 
spring incorporated. A pawl locks the 
wedge against loosening. The spring 
withstands a compression force of 
12,000 lbs. before closing against thestop. 
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Makes both rails take the 
thrust—Bethlehem 
Gage Rod 


The ruggedly constructed Bethlehem 
Gage Rod does much toward keeping 
track in the precise alignment so essen- 
tial for the swift trains of today. It 
distributes the thrust at curves and 
turnouts over both rails, greatly reduc- 
ing the stress on spikes. 

The Bethlehem Gage Rod is a one- 
piece forging, hooked at one end, and 
threaded at the other to receive a clip 
which is held in position by a standard 
unit lock nut. For use at locations where 
there are track circuits it is furnished 
equipped with an improved, metal- 
protected, fibre insulating bushing. 
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Added safety for high-speed 
trains —Bethlehem Posi- 
tive Signal Stand 


The Bethlehem Positive Signal Stand 
provides the opportunity to raise safety 
standards to a new high level. It gives a 
Positive continuous distant-signal re- 
Port on conditions right at points— 
warning of any dangerous conditions, 
even when of such a nature that the 
target indicates clear. 
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What about Track ? 


These Bethlehem products 


help to answer it 


Today fleet greyhounds of the rails cruise at speeds that a few 
years ago were made only in occasional spurts under the most 
favorable conditions. 

Bethlehem Track Accessories help to provide the greater pre- 
cision of track structure required for this new tempo of rail- 
roading. They also have the added ruggedness to endure wear 
and tear that is intensified far more than proportionately to 
the increase in speeds. Write for literature giving more detailed 
information on these products. 





Dissipates wheel impacts— 
Bethlehem Heat-Treated 
Crossing 


Eliminates use of special tie 
plates—Bethlehem Twin 
Frog Plates 


Bethlehem Twin Frog Plates fit any Increased speeds of freight trains multi- 





angle of frog and any weight of rail. 
They are made of rolled steel with a 
forged steel hook that is larger and 
heavier than a track spike—a hook that 
fits over the base flange of the frog and 
holds it down in position no matter how 
severe the service. 


ply wear and tear on crossings. Bethle- 
hem Heat-Treated Crossings oppose an 
almost invincible combination to the 
battering of heavily-laden wheels—ex- 
treme hardness and toughness plus the 
resilience of rolled steel. 





BETHLEHEM STEEL COMPANY 
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You may have seen them at the Railway Show... but 


, STUDY THE SPECIFICATIONS 


ON THE SHEFFIELDS 


AVE you kept up with the lighter 
weight of the new Sheffields? Their 
greater mileage per gallon? Their easier 
lift? Their improved safety features? 
Then ask for your copy of one or all 
of our new booklets on Sheffield motor 


cars! The one-man car is the Sheffield 


POWER, PUMPING 


AND 


Ask for your copy of any 
or all of these bulletins 
on Sheffield motor cars 


“46.” The patrol, maintainer’s, or light 
inspection car is the “48.” The light 
weight section gang car is the “49,” 
Just indicate which of these types most 
interests you. Address Department 
1-731, Fairbanks, Morse & Co., 
900 S. Wabash Avenue, Chicago, IIl. 


WEIGHING 


TIMKEN BEARING EQUIPPED 





EQUIPMENT 
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mooth-riding comfort at low cost 
. High Speed Trains 


AIRCOWELDED Rail Ends help many roads to achieve the smooth riding 
comfort for which they have become so noted. The Royal Blue, “crack 
special” of the Baltimore & Ohio R. R., pictured above, is an excellent 


example of a smooth-riding high speed train. 


Airco Railroad Customers have reduced their maintenance costs to a 
minimum through the combination of Airco apparatus, oxygen and 


acetylene, and Engineering Assistance. 


AIR REDUCTION 


SALES COMPANY 
General Offices: 60 East 42nd St., New York, N_Y. 


DISTRICT OFFICES and DISTRIBUTING POINTS in PRINCIPAL CITIES 






an@ CUTTING SUPPLY SERVICE 





WELDING 





A NATION-WIDE 
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and Send It To These 
Railroads...... 
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Our Subsidiary MORRISON METALWELD PROCESS INC. Is Equipped To Do Contract Work In 
Welded Repairs to Frogs, Crossings and Steel Bridges . . . and the Building-Up of Rail-Ends By Electric 
Arc or Oxy-Acetylene. 
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No Breakage 


EITHER IN TRANSIT OR ERECTION 





ND this means a lot to engineers 
and contractors who want no 
costly delays . .. particularly on 
time-contracts. The ease and speed 
of erection is another important 
economy factor. 
Further, there is less excavation 
with American Sectional Plate con- 
struction, because of the smaller 


wall section. There are no elaborate 
forms to build and remove, and 
shoring is rarely necessary. And so 
accurately are the plates formed 
that they literally “fall together” 
and any type of labor can easily and 
quickly assemble them, because of 
symmetric corrugations and uniform 
bolt holes. Only a few inexpensive 


tools are required, and specially de- 
signed bolts help speed up all erection. 

American Sectional Plates are pre- 
fabricated from Keystone Copper 
Steel, Pure Iron, or Copper-Iron 
plates, to meet the particular re- 
quirements of a given locality. Send 
for our interesting booklet on the 
subject. 


AMERICAN SECTIONAL PLATES 


AMERICAN SHEET & TIN PLATE 


Columbia Steel Company, San Francisco, 


Coast Distributors 


Pacific ao 





COMPANY : Pittsburgh 


United States Steel Products Company, New York, 
Export Distributors 


UNTTED STATES SEEEL 











10:37 A. M. The small crane removes 
the old deck. Rails remain connected. 


using 


Z Big crane sets the 18-ft. half-slabs. 
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until track is blocked up on the slabs and 


4 from the time the removal of the deck began 
the line is again ready for traffic. 







Small crane is ready with 
track ties and blocks 
as the last slab is set. 


PRECAST CONCRETE 


TRESTLE DECK SLABS 


ALK about ease and speed .. . it took only 43 minutes to 
remove two old deck panels, set two 18-ft. panels of con- 
crete deck (4 precast half-slabs), and put track back in service. 


Just normal operation to this crew, which has placed as many 
as 6 panels in 8 hours on this single-track line, with only 114 
hours maximum period of free time. 


Much attention has been given to the fact that concrete trestles 
are fireproof, slow to depreciate and economical to maintain. 
To these familiar advantages add this one: concrete piles can 
be driven and deck slabs set with no more interference to traffic 





—and perhaps less—than in building any other type of trestle. 


As to first cost—a 3-pile concrete trestle, erected with proper 
equipment, crew and supervision, costs little more than less 
enduring construction. And where replacement must occur 
under adverse traffic conditions, concrete may easily be cheaper. 


Write for Concrete Information Sheet RB-1,‘‘Large Concrete 
Piles.’’ 


PORTLAND CEMENT ASSOCIATION 
Dept. A6-27, 33 West Grand Avenue, Chicago, Illinois 
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© Building-up of battered rail ends by oxy- 
acetylene welding provides smooth riding rail to 
withstand increased speeds and heavier traffic. 

Progressive methods for performing this 
operation have been developed by Oxweld 
Railroad Service. The rail ends on over 4000 
miles of track were built-up under Oxweld 


Railroad Service supervision during 1935. 


New York: 
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ride like NEW . 


Carbide and Carbon Building 






:) fay. SS a 


SURFACE AND CROSS GRINDING — speeds rail end 


welding programs and lowers the cost of this application. 





Oxweld Railroad Service has been a factor 
in saving money for American railroads for 
almost a quarter of a century. This is con- 
firmed by the continuous patronage of a ma- 


jority of the Class I railroads during this time. 


THE OXwELD RAILROAD SERVICE COMPANY 
Unit of Union Carbide and Carbon Corporation 


Chicago: 
Carbide and Carbon Building 


UCL 
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NON-SHRINK 


ECO 


builds LONGER LIFE AND GREATER 


DURABILITY into GUNNED 
MORTAR 


Wl 
V 
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Pier of a railroad bridge 
after only several years 
exposure. (Repaired with 
ordinary gunned mortar) 


Incipient shrinkage 
cracks (photomicrograph 
below) are the real cause 
of untimely disinte- 
gration. Moisture enters 
and failure begins! 





@ America’s leading railroads are saving time, money, 
and trouble. . with Embeco gunned mortars! Fast, eco- 
nomical and permanent, an Embeco gunned mortar job 
once done needs no re-doing! e Embeco is a specially 
prepared aggregate mixed with sand and cement to 
produce a NON-SHRINKING, perfect-bonding mortar 
highly resistant to attack by weathering. Ordinary mor- 
tars become crazed with small, often invisible shrink- 
age cracks during the process of setting. These cracks, 
permitting moisture to enter, become larger under st Dalinacabiadel 
the disruptive force of freezing and thawing, actually specifications ! 

inviting disintegration. Embeco builds into gunned 
mortar a density never before attainable ..a durability 
long desired by engineers throughout the nation! 












... Write now for this 






interesting, factual book 


















THEMASTER BUILDERS¢o. 


CLEVELAND, 7 TORONTO, 
roe me) "by | ONTARIO 
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Truscon Weltrus Highway Crossing 
units are copper alloy steel forms 
filled with concrete. They are inter- 
changeable and can be removed 
easily for track maintenance work. 


TO 
RAILROAD 
PROGRESS 
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Truscon Intertracks Slabs between 
double tracks function the same as 
the smaller sections between the 
rails. Truscon intertracks sections 
armor and reinforce concrete. 
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TRUSCON WELTRUS HIGHWAY CROSSINGS 


The public’s widespread interest in grade crossing 
elimination presents a serious problem for all 
railroads. Improvement in railroad earnings are 
threatened if excessive costs of grade crossing 
elimination projects eat too rapidly into profits. 
On the other hand, public good will must be 
maintained. . 

This problem is often solved by the use of 
Truscon Weltrus Highway Crossings which reduce 


maintenance costs and minimize highway crossing 


TRUSCON 


accidents and their resultant claims. Likewise, they 
are relatively inexpensive to install and provide 
the safety, permanence, smoothness and non-skid 
advantages demanded by the public. 

Add up all the advantages of Truscon Weltrus 
Highway Crossings and it is easy to see WHY 
they are AIDS TO RAILROAD PROGRESS! 
The cooperation of Truscon engineers is available 
without the slightest obligation on your part. 
Complete information will be furnished promptly. 
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Engineering a Maintenance 


SiIMMONS-BOARDMAN PUBLISHING COMPANY 


105 West ADAms ST. 
CHICAGO, ILL. 


Subject: AN AID TO PROMOTION 
May 28, 1936 
Dear Reader: 


I received a letter a few days ago which interested me greatly 
by reason of the contrast which it drew between two types of men. 
I believe that it will be of equal interest to you, coming as it did 
from the chief maintenance officer of one of our largest railways. 
I quote from this letter as follows: 


"In your letter of April 30 to the readers of the May issue 
of Railway Engineering and Maggemeuiance, you stated that the 
first issue of the Maintenance ot Way section of the Railway Age 
was dated May 19, 1911. I was appointed a roadmaster in May, 
1911. I have had the privilege of reading every issue of the 
Maintenance of Way section of the Railway Age and its successor, 
Railway Engineering and Maintenance, and I have found every 
issue interesting. Some issues, of course, were more interesting 
than others, as they contained articles that dealt with condi- 
tions on our railroad or with problems that we were attempting 
to solve. Other articles were interesting because they brought 
new information and ideas and in that way helped me to keep up 
with developments beyond my immediate field. 


"Probably I might not have been such a long and faithful 
reader if it had not been for the position taken by the manage- 
ment of our railroad in subscribing for your publication in 
behalf of its maintenance officers of the rank of roadmaster, 
bridge supervisor and above. During the later years when I have 
been privileged to have some voice in such policies, remembering 
how interesting the publication always was to me and the help 
that it brought, I have always been strongly in favor of con- 
tinuing the policy of the company carrying a liberal subscrip=- 
tion list. I know that our maintenance officers appreciate this 

‘ action very much, for they are keenly interested in the matters 
presented and derive a great deal of benefit from the issues as 
they come out." 


This officer is typical of that group of men who are attracted to 
railway service as a career—alert, eager for new ideas, preparing for 
advancement. In no other industry do officers come more largely from 
the ranks than in railway service. Nowhere is the opportunity for pro- 
motion greater—if one is prepared to grasp the opportunity when it 
comes. 


During the last 25 years, I have received many evidences of the 
help that Railway Engineering and Maintenance has been to men in bring- 
ing to their attention new ideas and new practices that have aided them 
in improving their performance and thereby placed them in line for 
promotion. Have you ever thought of your magazine in this light? 


Yours sincerely, 
ETH* JC Editor 


MEMBERS: AUDIT BUREAU OF CIRCULATIONS AND ASSOCIATED BUSINESS PAPERS. INC. 
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COMPLETE 
Tie Tamping Outfit 


CARRIED? 


Unless you already know the Barco 
Unit Tytamper the idea of one man pick- 
ing up complete equipment and walking 
down the rails with it sounds ridiculous. 


It was the Barco which brought the 
track maintenance department this new 
idea of portability. It immediately began 
saving both time and money while ac- 

complishing splendid results with 
all types of operation — large 
gangs or singly. Around termi- 
nals where train movements are 
heavy or on the main line. 


The Barco Unit Tytamper is en- 
tirely a one-man tool. Every section 
gang should be equipped in order to 
maintain track at low cost. Make sure 
your road knows how low costs really can 
be—with a Barco. 


BARCO MANUFACTURING COMPANY 


1805 W. Winnemac Ave., Chicago, Ill. 
In Canada — The Holden Co., Ltd. 
Montreal — Moncton — Toronto — Winnipeg — Vancouver 


UNIT(! D TYTAMPER 
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Permanently Sealed with Nature’s 


First and Best Preservative 






MATERIAL 







2 oz. 
4 GALVANIZED COATING 






i -Ankamen, preserved in | + 
feng St “7 3000 years. —(Cour- 
Right: As you can see 


“a 
eke has withstood deca 


$ Wide Photos). ] : 1 se 
rial Vor hotomicrograph, the bituminous material is 


i f asbestos 
“ti - d’” to the pipe, by means 0 3 
fi: ne eae embedded in the galvanized coating. 


CORROSIVE CONDITIONS won’t harm 
This Improved Corrugated Iron Drain 


















© Engineers have long realized the value of Paved Invert Pipe appeals so strongly to rail- 

















bituminous coatings, as a means of protecting way engincers. Besides being permanently sealed 
metal surfaces against severe corrosive conditions. against corrosive influences, this pure Ingot 
Pure bitumen, you know, is impervious to Iron pipe offers many other advantages that 
moisture and it resists more acids and alkalics simply cannot be obtained with heavy, rigid 
than almost any other substance. Remember, materials. 
too, that the smooth, thick pavement in the Just get in touch with our nearest office and 
bottom of Armco Paved Invert Pipe is a special they will gladly send you complete data describ- 
grade of pure bitumen—proved by 10 years of ing this special railroad drain. 
drainage service. * * we 

Now . . . Armco engineers have discovered INGOT IRON RAILWAY PRODUCTS CO., 
a way to “‘bond"’ a complete bituminous coat- Middletown, Ohio, Berkeley, California, (Mem- 
ing to the pipe in such a manner that it will ber of the Armco Culvert Mfrs. Assn.); Phila- 
stick indefinitely. This new process, known as delphia, St. Louis, Salt Lake City, Los Angeles, 
















Asbestos Bonding, also widens the plas- Minneapolis, Houston, Portland, At- 






tic range of the bituminous material — lanta, Denver, Chicago, Dallas, El 






as much as 50 per cent. Paso, Spokane, Cleveland, Pueblo, 


No wonder Asbestos Bonded Armco Sidney, Richmond. 








ASBESTOS BONDED Armco Paved Invert Pipe 
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Our Country—Fusion Welding—Uncoupling Ra Correct Gag 
Shanty Towns 

Mile-Long Rails Installed - - - - - - - - - = - - = = 3§2 
The Bessemer & Lake Erie has butt-welded rails by the Thermit process 






in a stretch of experimental! track near River Valley, Pa. 


Weatherproof Scale-Pit Decks - - - - - - - - - - - = 356 
In spite of a severe climate the Canadian Pacific has had no trouble 
from water or ice in scale pits that are not provided with drainage 










Maintaining Turnouts - - - - - - - - = = = = = - = 357 


O. L. Spyres offers some valuable suggestions on the upkeep of frogs, 
switches, and other parts to insure adequate safety of operation 






Published on the first day of each Lowering a Tunnel Under Traffic - - - - - - - - - - = 358 
month by the How the Pennsylvania solved a severe reconstruction problem in the 
face of extraordinary difficulties 


Stabilizing Gumbo Roadbed- - - - - - - - - - - - - 362 
SIMMONS-BOARDMAN E. E. Barton draws on his own experience in describing methods of 
PUBLISHING COMPANY dealing with insecure track resulting from soft roadbed 


105 West Adams Street, Chicago A Novel Cure for Water Pockets - - - - - - - - - = = 363 


Driving of cull ties along each side of the track has proved so 
effective that special equipment has been designed for this work 


New York Grouted Base for Tracks in Streets- - - - - - - - = = = 365 
30 Church Street 












Description of method employed by the Baltimore & Ohio that can 
readily be applied by a small gang of unskilled laborers 

CLEVELAND When an Abutment Tips 6 be wm. eee ‘we On eo ems oie 366 
Terminal Tower A. R. Ketterson outlines the procedure to be followed in dealing 


with this troublesome problem effectively and safely 


i How Many Ties? - - - - - - = = = = - = = = = = 368 
WASHINGTON, D. C. Julius H. Parmelee and Graham E. Getty discuss tie requirements 
932 National Press Bldg. at the annual convention of the Railway Tie Association 


What's the Anewer- © © © ee se eee ees seene SH 












Samuel O. Dunn, Chairman of the Products of the Manufacturers - - - - - - - - = = = = 376 
Board ; Henry Lee, President ; Lucius ‘ 

B. Sherman, Vice-President; Cecil Wheat Our Readers Think - - © © © se se se esc eee e 
R. Mills, Vice-President; Roy V. 

Wright, Vice-President and Secre- New Beels «- «© es es we wee ewe wee et ee ee ee 377 
tary; Frederick H. Thompson, Vice- 

President; Elmer T. Howson, Vice- a ee eee ce sr, 





President; F. C. Koch, Vice-Presi- 
dent; John T. DeMott, Treasurer. 














Subscription price in the « United 

States and Possessions, and Canada, 

1 year $2, 2 years $3; foreign coun- ELMER T. HOWSON 
tries, 1 year $3; 2 years $5. Single Editor 

copies, 35 cents each. Address H. E. 

McCandless, Circulation Manager, 30 


Church Street, New York, N.Y. WALTER S. LACHER NEAL D. HOWARD 
Managing Editor Eastern Editor 














| Member of the Associated Business GEORGE E. BOYD M. H. DICK 
Papers (A.B.P.) and of the Audit Associate Editor Associate Editor 
_ of Circulations (A.B.C.). F.C. KOCH 
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Extensive tests over a period of years 
have demonstrated that the Racor Rail 
Lubricator will protect curves as far 
as ten miles from its point of installa- 
tion without wasting the lubricant on 


og ee ee ee ee ee ee 


East St. Louis, III. 


Four gear pumps, actuated by a 
ramp, deliver the lubricant through 
eight grease pipes to the chamber 
between the delivery plate and the 
rail, shown in section X-X. 


Distributors on the delivery plate de- 
flect the lubricant so that it is forced 
out of the delivery slot in a continu- 


' LUBRICATOR 


ous line. The grease is thus picked 
up by the side of the flange in such 
a manner that the flange retains the 
maximum amount of lubricant on the 
surface coming in contact with the 
high rail of a curve and a minimum 
amount is wasted. 


The operating parts of the Racor Rail 
Lubricator are of substantial con- 
struction, with flexible connections, 
and require only periodical inspec- 
tion to see that the grease reservoir 
is filled and the few operating parts 
exposed to the weather are kept oiled. 


<Ragoe> 


RAMAPO AJAX 


CORPORATION 


RACOR PACIFIC FROG AND SWITCH COMPANY 


CANADIAN RAMAPO 


IRON WORKS, LIMITED 


General Offices: 230 Park Avenue, N. Y. 


Racor Works: Hillburn, New York 
Superior, Wis. Pueblo, Col. 


Chicago, Ill. 
Seattle, Wash. 


Niagara Falls, N. Y. 
Los Angeles, Cal. 


Niagara Falls, Ont. 
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Our Country 


The Future of its Railroads 


WHAT is the future of the railroads? Is a basic economic 
change occurring in our national life that will relegate 
them to the background? Or are they, in common with 
our country and its basic industries, going through a 
period of readjustment that will bring them all to new 
high levels of activity and’ prosperity ? 

Before considering the railways alone, it may be well 
to look at a few facts relating to the present status of 
our country as a whole. 


Some Records 


(1) In its relatively short history, our country, with 
only seven per cent of the population of the world, has 
produced half of the wealth of the world. 

(2) Although including only six per cent of the area 
of the world, our country raises more than half of the 
world’s food supplies,—and consumes most of that 
produced. 

(3) Our country owns and operates 40 per cent of 
the world’s mileage of railways; it owns and uses half 
of the world’s communication facilities. 

(4) The people of our country own and operate more 
than two-thirds of the automobiles of the world. 

(5) Our country mines 60 per cent of the world’s 
minerals, 

(6) Our country produces and consumes half of the 
world’s output of electricity. 

(7) With only seven per cent of the world’s popula- 
tion, we consume half of the world’s supply of coffee, tin 
and rubber ; one-fourth of the world’s supply of sugar; 
three-fourths of all the silk produced in the world; one- 
third of all the coal mined; and two-thirds of the oil. 

(8) Our country has a_ total 
purchasing power greater than that 
of all the countries of Etirope com- 
bined. 

(9) Our country spends four 
billion dollars annually for educa- 
tion, more than all the rest of the 
world. 

(10) Our people have in force 
more than 115 million life insur- 
ance policies with a face value of 
more than 100 billion dollars—70 





per cent of the life insurance in force in the world. 

(11) Our country includes more than 3,500,000 farms 
operated by as many owners, more than 60 per cent of 
which farms are unencumbered. More than 14 million 
families own their homes, 55 per cent of which are 
without mortgage or lien of any kind. 

(12) The privileges of our country are so widely 
recognized that more than 50,000,000 aliens have mi- 
grated here during the last 50 years and so many more 
want to come that we have been forced to erect formid- 
able immigration barriers. 

(13) And we have experienced 34 depressions since 
the United States became a nation. We have recovered 
from all of them except the present one and we are 
now on the way out of it. 

With a background such as this, our country should 
continue to be an area of great development for gen- 
erations—with opportunities for tapping resources as 
yet unthought of. And such a country, with its vast 
distances, requires an adequate system of transportation 
as its first essential—a system that will transport vast 
quantities of food stuffs, minerals and raw and finished 
products of manufacture with dispatch and economy. 


Place of the Railroads 


This is a service for which the railways—and the 
railways alone—are fitted. Other agencies, in the air, on 
the highways and on the waterways, can carry limited 
quantities of traffic in limited areas and under certain 
favorable conditions, but the main responsibility for 
bearing the nation’s burdens day in and day out must rest 
ultimately on the rails. 

It is true that there are problems to be solved—prob- 
lems of adaptation of railway service to the newer and 
more flexible needs of industry—problems of regulation 
to afford equality of competition between all agencies of 
transportation—problems of co-ordination to restrict 
each agency to that sphere to which 
it is best adapted and to develop to 
the maximum its service in that 
sphere, etc. But who would say that 
a nation and a people that within the 
short period of this country’s exist- 
ence can show the progress that has 
already been made do not have the 
ability and intelligence necessary to 
solve these problems? This is the 
answer—the challenge—of the rail- 
ways to their critics. 
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New Lines 
Will Give Less Trouble in Maintenance 


THE mileage of new railway lines to be built in the 
future will be far less than in the past, but maintenance 
officers may derive considerable comfort on one score— 
those that are built will be turned over to them in better 
shape than has been the case with most lines constructed 
heretofore. There are two reasons for this, both of 
which mark the trend of the times. 

One of them is to be found in the objective which has 
been responsible for the limited amount of construction 
now in progress and will be the incentive for more ex- 
tended construction in the future, namely, the improve- 
ment of lines for faster schedules. Unless relocations 
to eliminate heavy curvature or grades that interfere 
with higher speeds are built to a standard that permits 
of the contemplated speeds immediately after comple- 
tion, the objective will have been largely lost ; hence the 
inclusion in grading specifications of stipulations that 
will insure solidification of the roadbeds as they are being 
formed. 

The other reason is to be found in the availability of 
grading equipment with which embankments may be 
readily constructed to meet the most drastic requirements 
for solidification at little, if any, greater cost than that 
of forming fills by the old dumping-from-trestles process. 
The modern crawler or wheel-mounted wagons, drawn 
by tractors, and large capacity motor trucks are espe- 
cially adapted to the forming of fills in layers, but with 
far greater compacting effect than was the case in the 
days of the animal-drawn wagons, slips and wheel scrap- 
ers. Extraordinary maintenance should be a negligible 
factor on new lines built at present or in the future. 


Fusion Welding 
Rapidly Emerging from the Experimental Stage 


FUSION welding, as applied to the fabrication of struc- 
tural steel, had its beginning about the time of the World 
War. Applied at the start to the construction of small 
steel frame buildings, it was not employed on bridges 
until 1927, when wide interest was aroused by the use 
of the electric-arc process in the strengthening of the 
Chicago Great Western bridge across the Missouri river 
at Leavenworth, Kan. From that time, development in 
this field was rapid. Within a year a 62-ft. plate girder 
span and a 135-ft. through truss span for railroad load- 
ing were completely fabricated by fusion welding. 

Although constructed for promotional purposes, these 
latter two bridges did not give rise to any enthusiasm for 
the application of the process in the design and construc- 
tion of new bridges. There was, however, a widespread 
movement toward the application of fusion welding in 
the repair and strengthening of old bridges. The econ- 
omy and convenience of the process were quickly recog- 
nized and railway bridge engineers were constantly de- 
veloping new means of applying it. 

As in all pioneer work, the development had to pro- 


ceed without the benefit of established standards to goy- 
ern either design or construction technic. Mistakes were 
made, questions were raised; and no little experimental 
work has been done to develop means of avoiding the 
pitfalls and to furnish answers for points at issue. 

Out of this practice and study, carried on under vari- 
ous auspices, there was gradually accumulated a fund of 
knowledge from which it was possible to compile a set 
of rules of good practice. This task was assigned in 
1934 to a committee organized by the American Welding 
Society, with the co-operation of other engineering asso- 
ciations. Its work has now taken tangible form as a 
book of specifications that has just been issued, thus 
providing for the first time a common guide for the con- 
trol of all phases of fusion welding as applied to struc- 
tural work. Thus, after some 20 years of development, 
the process has “grown up.” No one contends that the 
last word has been said; the new specifications will be 
subject to change as more complete data are revealed, 
but they provide the foundation on which the work can 
proceed in a more orderly manner than in the past, and 
the groundwork for further development. The recent 
completion of two more new all-welded railroad bridge 
spans is evidence that further progress may be expected. 


Uncoupling Rail 
Should It Be Before or After Removal? 


PRACTICE with respect to the uncoupling of released 
rail varies widely, and considerable difference of opinion 
exists as to the way it should be done. Some roads 
throw the old rail out in almost continuous strings, ex- 
cept where it must be broken at crossings, turnouts, etc., 
and uncouple it later. Others break every joint and bar 
the rails out individually, while still others bar it out in 
strings of 10 to 20 rails. Again, a few roads break every 
joint and lift the rails out singly with a crane. 

In former years, when rail was light, a few men with 
bars could throw out long strings with relatively little 
effort and no particular hazard. This was probably as 
economical as any other method, ‘since all operations 
were performed by hand anyway. This practice has been 
continued in certain quarters, despite the fact that rail 
has increased in weight and stiffness to the extent that 
more men are required and considerable hazard is in- 
volved in barring out long strings. Furthermore, dou- 
ble-shoulder tie plates, where used, add to the difficulty 
of barring the rail out in strings, additional men being 
needed and additional hazard being introduced. 

Another change in conditions results from the fact 
that power wrenches are now available for unbolting the 
rail while it is still in the track, one or at most two ma- 
chines being sufficient to keep ahead of the main opera- 
tion. These machines eliminate the necessity for assign- 
ing 10 to 12, and sometimes more, men from the gang 
for the nut-stripping operation, as was formerly neces- 
sary when the rail was uncoupled in the track. Some 
types of these power wrenches cannot be used to run 
the nuts off after the rail is thrown out, while it is often 
difficult for other machines to reach them. Again, it is 
not always possible to keep the rail upright as it is being 
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barred out, in which case only half of the nuts can be 
reached until the rail is turned over, consuming addi- 
tional time and labor. 

Modern practice demands that maintenance operations 
be completed as they progress. This requires that re- 
leased rail and scrap be loaded day by day in conformity 
with the progress of the rail gang. If the stripping of 
the joints is allowed to follow the laying of the rail there 
is always some interference with the loading operations 
which may fall behind and result in more track being 
occupied than will be necessary if the stripping is done 
in the track ahead of the gang. 

In view of the fact that power wrenches are available 
for stripping the joints in the track, and that this can be 
done economically without interfering with the work of 
any other unit, at the same time substantially eliminating 
the hazard incident to the removal of the old rail, it 
appears that this method possesses advantage. The ex- 
ception is a small gang that is laying a short stretch of 
new rail without power tools, when all operations will 
be performed by hand and there may be no economy in 
stripping the joints in the track. 


Correct Gage 
High Speed Increases Its Importance 


THE introduction of so-called superspeed passenger 
trains and the increasing number of shortened schedules 
have stimulated exceptional interest in problems of aline- 
ment, rate of curvature, spiral approaches and super- 
elevation on curves. This is as it should be for there 
are few roads on which curvature does not form the 
principal obstacle to uniformly high speed. If the aline- 
ment of a curve is not true or the elevation is insufficient 
or irregular, a serious hazard to high-speed operation 
may be created. 

Likewise, much has been said, but in more general 
terms, about the necessity for a higher degree of excel- 
lence in track maintenance on tangents. It is conceded 
that the more nearly track approaches perfection the 
better it will ride. But what constitutes perfection? In 
general, the answer is a true line and a smooth surface. 
Back of these, however, as every experienced trackman 
knows, is a multitude of details which must be given the 
closest attention, without which neither line nor surface 
can be maintained to the desired standard. Not the least 
of these is gage. 

As train speeds are increased, substantially all of the 
destructive forces which act on the track are increased 
far out of proportion to the increase in speed, particu- 
larly if line, surface and gage are not kept near perfec- 
tion. In this connection, Robert Faries, assistant chief 
engineer-maintenance of the Pennsylvania, stated in a 
paper which he presented recently before the Western 
Railway Club at Chicago, that at high sped, “the maxi- 
mum lateral forces exerted on good track were about 
7,000 Ib.. but when the track had been roughened artifi- 
cially to the extent that regular trains would have been 
limited to 50 miles an hour, lateral forces as high as 
35,000 Ib. were recorded with the same equipment and 


speed of trains.” 





Railway Engineering a Maintenance 351 


If the gage is wide or irregular, the amplitude and 
violence of the lateral movements of car and locomotive 
wheels are increased as the speed increases, and the 
wheel flanges strike, with a distinct shock to both equip- 
ment and track, first one rail and then the other. 

Careful investigation has shown that it is not necessary 
for the gage to be grossly incorrect to produce this result, 
for only a minor increase in width or irregularity is suf- 
ficient to do so. Trackmen have always known that good 
line and surface cannot reasonably be maintained where 
the gage is faulty. The present trend toward higher 
speeds is emphasizing this interrelation between gage, 
line and surface. At the same time, the maintenance of 
correct gage is becoming of greater importance as a 
necessity for reducing the stresses in track. 


Shanty Towns 


Dispose of the Surplus Buildings 


THE railroads are the owners of thousands of buildings 
designed for a multitude of purposes. The construction 
of stations and the more important structures at engine 
terminals, as well as the larger shop buildings, has been 
brought about as the result of rather systematic plan- 
ning, but many small auxiliary houses and sheds have 
been brought into existence in a haphazard manner, like 
the additions to the farmer’s house following successive 
visits of the stork. Thus, every terminal and many sta- 
tion grounds have been cluttered up with small frame 
buildings—many of them converted box car bodies—that 
have produced what have aptly been termed “shanty 
towns.” 

In many cases these structures were erected to serve 
temporary needs that have long since disappeared; in 
fact, there was a surplus of these structures before the 
advent of the depression. With the decline in business 
the need for many of these buildings has further de- 
creased, and owing to pronounced changes in organiza- 
tion and practice a large part of them will never again 
be required regardless of increases in the volume of 
traffic. 

Constructed with a view to minimum first cost, most 
of these auxiliary buildings are expensive to maintain 
per cubic foot of contents, and during the long period of 
retrenchment they have suffered serious neglect. Most 
of those no longer used have received no attention what- 
ever, but these structures impose no particular problem 
because most of them will eventually be wrecked, sal- 
raging whatever usable material they contain. 

The real problem concerns the buildings still in use, 
namely, the switch shanties, tool houses, coal sheds, bunk 
houses, and a multitude of others that, like Topsy, “just 
growed.” Some of them comprise fire hazards, others 
are ill-suited for the function they serve, most of them 
are of a character that does not make for easy mainte- 
nance and nearly all are unsightly. The situation would 
appear to offer opportunity for a thorough investigation, 
looking toward the elimination of unnecessary structures 
and the consolidation of the occupancy of many others 
in new buildings of a sightly and substantial character, 
requiring less maintenance. 
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Mile-Long Rails 
Installed in GEO Test Track 


WITH the intention of making a 
comprehensive investigation of the 
performance of GEO track when the 
rails are welded into continuous 
lengths, the Bessemer and Lake Erie 
has installed an experimental section 
of such track, a mile long, in the 
southward track of its double-track 
main line near River Valley, Pa. In 
this installation, in which the rails 
were butt-welded by the Thermit 
process into continuous lengths for 
the entire distance, it is planned, by 
means of permanent monuments and 
strain-gage readings, to record longi- 





tudinal and lateral movements of the 
rail and to determine the extent of 
the stresses that are induced by varia- 
tions in temperature. 


Provisions for Tests 


Unusually complete provisions that 
have been made for observing the 
performance of the rail in this test 
track include the installation of per- 
manent monuments at the ends of 
the sections and at three intermediate 
points. At each end six sets of these 
monuments were installed, including 
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On the Mile-Long 
Section of Test 
Bir ~ of" Track on the B. & 
L. E. Comprising 
GEO Construction 
With Continuous 
Butt-Welded Rails 


one at the end of the welded rails, 
four sets at 50-ft. intervals and the 
sixth 100 ft. beyond the fifth. The 
three intermediate monuments were 
located at the mid-points of two 
curves and a stretch of tangent. At 
each of these locations a monument, 
on which was centered a punch mark, 
was installed on each side of the 
track, and, using a transit, a punch 
mark was made on each rail in line 
with the marks on the two monu- 
ments. The temperature was record- 
ed at the time each set of monuments 
was installed and is also to be record- 
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ed whenever any work or measure- 
ments involving the use of the monu- 
ments is carried out. Longitudinal 
movements of the rail are to be de- 
termined by noting the distance that 
the punch marks on the rail have 
moved north or south of the line 
between the punch marks on the mon- 
uments, while lateral movements will 
be determined by noting changes in 
the distances between the punch 
marks on the rails and the monu- 
ments. 

To obtain data for computing the 
stresses set up in the rails as the re- 
sult of temperature changes, provi- 
sion has been made for the taking 
of Berry strain-gage readings. These 
readings will be taken at 50-ft. inter- 
vals for 500 ft. from each end of 
the section and at intervals of 500 
ft. throughout the remainder of the 
test track. 

For making the Berry strain-gage 
readings, two small holes, 7.85 in. 
apart, have been drilled into the web 
of the rail at each point where read- 
ings are to be taken. In boring these 
holes a templet was used for guiding 
the drill, which was clamped over the 
head of the rail. The drills used had 
a 3/64 in. point, 1/16 in. long, 
which widened out to 3/32 in.; 
thus the diameter of each hole 
decreased from the surface down. 


The Berry strain gage, which is 
equipped with prongs that fit into 
these holes, is capable of measuring 
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the distance between the holes to 
0.0001 in. Readings with the strain 
gage were taken before the rails were 
welded, after they were welded, and 
after the track was given the final 
surfacing, and will be taken from 
time to time in the future. 

This experimental track is in the 
southbound main just north of River 
Valley. Of this mile of track, 3,320 





In an experimental track which 
it has installed near River Valley, 
Pa., the Bessemer and Lake Erie 
has butt-welded both rails by the 
Thermit process. By means of 
permanent monuments and 
strain-gage readings it plans to 
observe longitudinal and lateral 
movements of the rail and the 
magnitude of the stresses set up 
by temperature changes 





ft. is on curves, including from south 
to north 1,998.5 ft. of a 1 deg. 30 
min. curve and a three-center com- 
pound curve, 1,321.5 ft. long, which 
embraces 5-deg., 3-deg. 20-min. and 
5-deg. 43-min. curves. The three in- 
termediate permanent monuments are 
located at the mid-points of the two 
curves and the tangent which sepa- 
rates them. Both ends of the section 
are on tangents. It includes two 1,200- 
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ft. vertical curves, one in a sag and 
the other on a summit, which are con- 
nected by 811 ft. of 0.65 per cent 
grade descending with traffic. For a 
considerable distance at the south end, 
the track is on a level grade. 

The traffic handled over this track 
consists almost entirely of heavy 
through freight trains having maxi- 
mum wheel loads of 37,905 lbs. and 
operating at a maximum speed of 35 
miles per hour. The tonnage moving 
over this territory in normal times 
amounts to from 10,000,000 to 12,- 
000,000 gross tons annually. No high- 
speed passenger trains are handled. 


New Track Installed 


In making the test installation a 
complete new track structure above 
the subgrade was installed. The new 
structure comprises 12 in. of sub- 
ballast, 9 in. of crushed limestone 
ballast below the bottoms of the ties, 
7-in. by 9-in. by 8-ft. 6-in. red oak 
treated ties, GEO tie plates and fast- 
enings, and 131-lb. R.E. rail in 39- 
ft. lengths. The ties were pre-adzed 
and bored and were treated with an 
80-20 creosote-petroleum mixture, 6 
lbs. of which was injected per cubic 
foot of wood. 

During the placing of the new track 
structure and the welding of the rails, 
which was done on the ground, the 
line in this vicinity was converted to 
single-track operation, the north- 

















bound main being used for move- 
ments in both directions. After the 
old track had been removed, a spread- 
er operating on the northbound track 
reduced the old ballast to the sub- 
grade clevation. The new ties, to 
which the GEO tie plates had been 
attached previously, were then dis- 
tributed, the majority being stacked 
in piles along the right-of-way. The 
remainder, amounting to about 25 
per cent of the total, were placed on 
the subgrade where they served as a 
support for the rails during the weld- 
ing operations. To prevent the tie 
plates from interfering with or hamp- 
ering the handling of the rails, these 
ties were turned on their sides. The 
rail was then distributed and arranged 
on the ties in position for welding. 
The welding of the rails was car- 
ried out under an arrangement with 
the Metal & Thermit Corporation, 
which company supplied all equip- 
ment and materials necessary for 
making the welds and doing the 
grinding, and also furnished repre- 
sentatives who exercised supervision 
over, and had actual charge of all 
phases of the welding and grinding 
operations. Fuel for the rail pre-heat- 
ers and grinders, the necessary oxy- 
acetylene cutting equipment and all 
labor were furnished by the railroad. 


Welding Procedure 


The Thermit method of butt-weld- 
ing rails, as applied on the B. & L. E., 
involving a pressure weld of the heads 
and upper portion of the webs of the 
two rails and a Thermit fusion weld 
of the bases and the lower part of 
the webs, comprised no marked devia- 
tion from recent practice in the mak- 
ing of such welds. The ends of each 
rail were undercut or beveled at the 
mill to a depth of 1/32 in. at the 
base, and an additional 4% in. of 
the base and the lower half of the 
web of each rail end were removed 
in the field by oxy-acetylene cutting 
torches. The head and the upper por- 
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tion of the web of each rail were then 
faced at the ends with hand files to 
remove the scale and rust. 

The joints were prepared and weld- 
ed in groups of four. As the first step 
in this process the rails were carefully 
lined and the clamps for forcing the 
rail ends together in obtaining the 
pressure weld were applied. The 
molds, consisting of a mixture of 
sand, clay and gluten, contained in 
metal flasks, were prepared on a push 
car which followed immediately be- 
hind the welding operations. After 
the mold had been applied to the rail 
ends, being held in place by clamps 
and thumb screws, the molds as well 
as the rail ends were preheated by di- 
recting a jet of flame, consisting of a 
burning mixture of air and kerosene 
vapor, through a heating gate in the 
mold. The air and kerosene vapor 
mixture was provided by a com- 
pressed air preheater equipped with 
an electrical resistance coil for vapor- 
izing the kerosene before it was mixed 
with the compressed air, which was 
furnished by a gasoline-engine driven 
Victor-Acme rotary pump. The mix- 
ture was conveyed to each mold 
through a rubber hose, each of two 
preheating units being used to heat 
two joints simultaneously. This pre- 
heating raised the temperature of the 


8. The Reciprocating 
Grinder in Operation. 
9. Restoring the Con- 
tour of the Rail Head 
With a Hand File. 10. 
Planing the Sides of 
the Rail Head by Hand. 





June, 1936 





rail ends to about 1,600 deg. F. and re- 
quired about 44 min. for each joint. 

While the preheating of the rail 
ends was in progress the crucible was 
attached to the clamps at each joint 
and charged with the Thermit mix- 
ture. When the preheating had been 
completed the nuts on the clamps 
holding the rails together were given 
Y turn to counteract the expansion 
due to the preheating, after which the 
Thermit mixture was ignited and, on 
the completion of the reaction, the 
molten metal and slag were allowed 
to flow into the mold around the rail 
ends. Three minutes after the tap- 
ping of the crucible, the nuts on the 
clamp bolts were given 114 turns, thus 
producing a movement of about 3/16 
in. and causing the rails to be forced 
together under high pressure. About 
ten minutes after each weld was made 
the flask was removed, the mold and 
slag adhering to the rail were knocked 
off and the weld in the head of the 
rails was pounded with a sledge to re- 
duce any lip that may have been 
formed and to restore the grain struc- 
ture. An average of 17 and a maxi- 
mum of 24 joints were welded per 
day. 

The grinding of the welds was car- 
ried out in two principal steps, includ- 
ing first a rough grinding and second 
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In the first step the 
upsets at the welds that were formed 
as a result of the pressure exerted by 
the clamps were ground down only 
sufficiently to permit the passage of 


a finish grinding. 


ballast cars. In this step the top sur- 
faces of the rails were ground by a 
Fox Hi-Speed rotary grinder, while 
an electrically-driven hand machine 
was used to grind off the metal on the 
sides of the rail heads. The finish 
grinding, which was done with a Rail- 
way Track-Work Company recipro- 
cating grinder, was not done until 
after the remainder of the ties had 
been inserted, the ballast spread and 
the track lined. The final rounding 
of the corners of the rail heads was 
done by hand, both a hand grinder 
and files being used for this purpose. 


Track Work 


Following as closely as_ possible 
after the welding gang, a track-laying 
crew placed the balance of the ties in 
the track and applied GEO shims and 
clips, although the latter were not 
tightened until later. After the rough 
grinding of the welds had been com- 
pleted the ballast was applied and the 
track raised and given a final line and 
surface. The clip bolts were then 


tightened, the temperature during this 
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5. Preparing the Ther- 
mit Mixture While the 
Rail Ends are Being 
Preheated. 6. A Rotary 
Grinder in Operation. 
7. How a Portable 
Grinder was Used to 
Grind the Sides of the 
Heads of the Rails 


operation ranging from 60 to 70 deg. 
F. No difficulty was encountered in 
lining and surfacing the track. 

The organization employed on the 
welding and grinding work included 
an assistant engineer who was in di- 
rect charge of the work; 2 laborers 
preparing the ends of the rails; 2 lin- 
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by the Metal & Thermit Corporation, 
each of whom devoted his attention 
to a certain phase of the work. The 
track-laying and surfacing work was 
carried out by a track gang of 30 men. 
The sequence of operations on this 
project and the date of starting or 
completing each one were as follows: 
Removal of old track and prepara- 
tion of subgrade commenced on 
October 7, 1935 

Distribution of ties and rail com- 
menced on October 9 

Welding started on October 10 and 
completed on October 29 

Grinding of welds completed on 
November 8 

New track completed on Novem- 
ber 9. 

Including one joint that was welded 
for test purposes, a total of 269 joints 
were welded on this project. Of these 
only two were defective because of 
improper workmanship, the failure to 
obtain good welds being in each case 
due to the fact that the thimble in the 
hottom of the crucible was misplaced 








UndergradeS 











River Valley 2/3 
stati " _— 
OM 9 ty 
mo \\ 
NZ — N 
-_ 7\s 





65% 6% 
Level V.6 


V.C. 


rs 
& 
> 
a\ 3% > rea 
5 3 20 J ¥. x oe 
\ g” &§ 








Plan and Profile of the Experimental Section. 


ing the rails and placing the clamps 
in position; 2 preparing the molds; 2 
applying the molds; 2 preheating the 
rail ends and pouring the metal; 2 
removing the molds; and 2 or 3 grind- 
ing the joints. The organization also 
included three supervisors furnished 


The Heavy Line Indicates the Test Track 


when the tapping pin was driven up to 
tap the crucible. As a result the molten 
metal and slag flowed out of the 
crucible so rapidly that it overflowed 
and did not fill the mold, resulting in 
an incomplete fusion weld. These 
joints were cut out with oxy-acetylene 
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torches and rewelded. Certain minor 
defects in several other welds were 
repaired by oxy-acetylene welding. 
The composition by analysis of the 
metal in the fusion portion of the 
welds made in this project, together 
with that of the metal in the rails, is 
given below: 
Thermit Metal Rail 


Carbon 407 73 
Manganese 74 Pf 
Phosphorus .036 027 
Sulphur 058 .034 
Silicon 44 Ri 


Observations of this section of 
welded rail have indicated that the 
maximum longitudinal movement has 
been 11/32 in. at the north end and 
14/32 in. at the south end. At the 
south end, for example, the maximum 
movement is made up of a minus 
movement (contraction) of 8/32 in. 
and a plus movement (expansion) of 
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6/32 in., making a total of 14/32 in. 
with a maximum variation from the 
monumented line of 8/32 in. The 
temperatures that were recorded when 
these measurements were taken varied 
from 5 deg. to 77 deg. F., while the 
lowest recorded temperature during 
the winter was —20 deg. F. 

Practically no lateral movement of 
the rails has taken place. Small dif- 
ferences, the maximum of which was 
' in., were noted during the first 
month at three of the monuments, but 
no further differences have been 
noted except one of 1% in. at the north 
end. 

All work in connection with the in- 
stallation of this test track was carried 
out under the general supervision of 
H. H. Harman, engineer of track, and 
F. R. Layng, chief engineer, of the 
B. & L. E., to whom we are indebted 
for the information that has been 
presented in this article. 





Canadian Pacific Builds 
Weatherproof Scale-Pit Decks 


FOR several years the Canadian Pa- 
cific has been installing track scales 
in which no provision is made for 
pit drainage. Yet, even in the severe 
climate of the territory through 
which this road is located, no trouble 
has been experienced with water or 
with ice accumulations around the 
scale members. In fact, the scale 
members are kept so thoroughly dry 
that maintenance has been greatly 
reduced and weighing has been con- 
sistently more accurate than for- 
merly. 

Since the first scale pit of this type 
was constructed about 13 years ago, 
the design has been subject to a 
process of gradual improvement and 
simplification, until in its present 
stage it has been adopted as stan- 
dard by the road. One of the fea- 
tures of the plan is that there are no 
dead rails, all improvements across 
the scale being made over the live 
rails. 

Formerly, much trouble was ex- 
perienced from freezing during the 
severe winter weather which char- 
acterizes this territory. Even with 


the best provisions for drainage, pits 
were often wet and soggy and it was 
not uncommon for scales to be put 
out of commission by accumulations 
Scale maintainers 


of frost and ice. 






Above—A Hood 

Open for Inspection. 

Right—The Latest 
Scale Installed 


were constantly working overtime 
in an effort to keep the scales in op- 
erating condition. In addition, there 
was marked deterioration from cor- 
rosion. As a result of these condi- 
tions, light weighing was all too 
common. 

For these reasons, an intensive 
study of track-scale pit and deck 
construction was undertaken with 
the view of developing a design that 
would insure a waterproof deck and 
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a dry pit. The primary features of 
the design that was developed are, 
therefore, a pit having walls suf- 
ficiently impervious to resist the in- 
flow or seepage of ground water and 
a weatherproof deck which prevents 
the entrance of surface water, either 
in the form of rain, sleet, melting 
snow or drippings from cars. 


Lead Rail Eliminated 


In addition to the original pro- 
visions for insuring a dry pit, it was 
decided recently to eliminate the 
dead rail. In part, this was done to 
reduce the first cost of the scale in- 
stallation without increasing the cost 
of maintenance or shortening the life 
of the scale. Although rules were in 
force requiring the use of the dead 


‘ rail for all movements not directly 


connected with weighing, many 
cases were found where they were 
being ignored and the dead rail was 
not in use. The abandonment of the 
dead rail was simplified by the fact 
that, where practicable, scales are lo- 
cated on tracks that are used for 
weighing only, not for switching 
operations. 

To compensate for the additional 
wear that was likely to occur 
through a complete abandonment of 
the dead-rail construction, it was de- 
cided to use a heavier scale mechan- 
ism. It seemed preferable to put 
some of the difference in the cost 
in the mechanism rather than to con- 
tinue the dead rail, the advantages 
of which were doubtful. Further- 


more, it was found that the elimina- 
tion of the dead rail simplified the 
problem of providing a weatherproof 
deck. 

An important feature of the de- 
sign of the deck is the fact that it 
is entirely independent of the rails 


or their supports. It consists of a 
self-supporting covering of mill con- 
struction, of 2-in. plank, either 4, 5 
or 6 in. wide, depending on the span, 
laid on edge and nailed together to 
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form a solid laminated floor laid 
transversely of the track to span be- 
tween the sides of the pit, but ex- 
tending to the outer face of the pit 
walls. Since the wall plates are al- 
ways of the same cross-sectional di- 
mensions as the deck planks, only 
one size of lumber is required. 

If the track grade is not sufficient 
to provide for the desired run-off, 
the deck can be given a transverse 
pitch, since it is independent of the 
rails. Weatherproofing is accom- 
plished by applying ordinary tar, or 
asphalt, and gravel roofing, using 
ample gravel to insure a walking 
surface that will protect the roofing 
felt. 

In developing the design, special 
attention was directed to minimizing 
obstructions which might interfere 
with a quick run-off of any water 
that falls on the deck. This has been 
accomplished by supporting the 
rails, well above the deck, on spe- 
cially designed pedestals which, in 
turn, rest on the weigh bridge. These 
pedestals pass through holes in the 
deck, which have ample clearance, 
not only to prevent interference with 
their movement as the rail is loaded 
or unloaded, but to permit their re- 
moval and replacement. 

Special care is exercised to pre- 
vent the entrance of water into the 
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pit through these openings. To this 
end, before the roofing is applied, 
they are flashed with suitable sheet 
metal which projects about 4 in. 
above the deck. When the roofing 
is applied, it is brought well around 
the flashing and sealed. The rail 
stands are then protected by metal 
hoods which are secured to the rail 
and fit over the flashing, but with 
sufficient clearance to insure that 
there will be no contact between 
them and any part of the deck struc- 
ture. They are provided with hinged 
covers which can be swung back, as 
shown in the illustration, to permit 
inspection of the pedestals. 

About 25 scales with pits and 
decks of this design are now in serv- 
ice on the Canadian Pacific, a few of 
them for as long as 10 years. In 
some cases, extremely difficult prob- 
lems would have arisen if it had been 
necessary to construct an outfall 
sewer for the purpose of draining 
the pits. In all cases the scales, pits 
and clearances conform to the rec- 
ommended standards of the Amer- 
ican Railway Engineering Associa- 
tion, the only special features con- 
nected with these installations being 
the deck construction. The forego- 
ing description is based on informa- 
tion supplied by J. W. Orrock, engi- 
neer of buildings. 





Maintaining Turnouts*® 


By O. L. Spyres 


Roadmaster, Kansas City Southern 
DeQuincy, La. 


A TURNOUT is the weakest part 
of the track and a considerable pro- 
portion of the total derailments occur 
at turnouts. Among the reasons for 
this are the fact that a turnout has 
more parts to get out of adjustment, 
and the further fact that it is sub- 
jected to certain stresses that other 
parts of the track do not have to re- 
sist. For these reasons, it is important 
that turnouts be watched closely to in- 
sure that defects do not develop and 
that they be given a thorough and de- 
tailed inspection at least once every 
week, and oftener if this is practicable. 

One good way to inspect a switch is 
to start about 15 ft. ahead of the point 
and check the gage on joints, centers 
and quarters, through the main track 

*Abstracted from a paper presented at the fall 


meeting of the Maintenance of Way Association 
of the Kansas City Southern, 


toa point 30 ft. back of the frog. Any 
tight or wide gage found should be 
corrected. The level board should be 
tried in about the same manner and 
any uneven surface found should be 
corrected. 

Derailments at turnouts usually 
happen at the point of a switch, at the 
frog point or on the turnout behind the 
frog. A derailment at the point of a 
switch is generally caused by the 
points not fitting properly to the stock 
rail, or metal chipping off the top of 
the point. In the latter case, the 
flange of a wheel usually mounts the 
point and rides across it. 

Accidents are sometimes caused by 
a combination of three things—verti- 
cal or sharp flanges, a blunt or flat 
place on top of the points and, occa- 
sionally, worn stock rails. For these 
reasons, switch points and stock rails 
should not be left in service when 
they are worn to the extent that they 
are not considered safe. A good switch 
point should never be placed against 
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a worn stock rail. To get the best 
service out of the point, the stock rail 
should be changed out when the point 
is renewed. There are instances where 
the stock rail can be turned around 
and thus give a full ball for points to 
work against. Loose guard-rail bolts, 
and sometimes the absence of bolts, 
leaving the guard-rail without support, 
are responsible for accidents at frogs. 

Too much or uneven elevation be- 
tween the heel of the frog and the 
tangent on the turnout behind the frog 
are generally the cause of, or at least 
contribute to, most derailments on the 
turnout behind the frog. Turnouts, 
unless they are on the inside of a 
curve, do not have any elevation, at 
least from the point of switch to about 
15 ft. behind the heel of frog, and if 
the elevation is abrupt or too great 
between this point and tangent, it puts 
engine or cars in a twist, and if they 
happen to be rigid, it will cause 
the wheels to lift over the top of the 
rail. 

Clip bolts, guard-rail bolts and frog 
bolts should be kept in place and 
tight. In fact, if provision has been 
made for a bolt in any part of the 
switch, frog, rail joint, or any other 
part of the track structure, the bolt 
should be there. 

Switches, frogs and guard rails 
should be kept well oiled. This retards 
corrosion, makes them work more 
easily and prolongs the life of the 
material. 

Turnout rails between the heel of 
the switch point and the frog should 
be watched closely. I have known 
them to get high enough above the 
main-line rails to foul the low under- 
hanging parts of engines and cars. 
This condition arises in most cases 
because the main line rail has settled 
in the ties more than turnout rails. 
This condition can best be corrected 
by turning the switch ties over to get 
a uniform bearing on the ties for both 
tracks. 

Another important part of a switch, 
which should not be overlooked in 
making a switch inspection, is the 
safety cap on the main rods. Some- 
times they become corroded and 
weakened to the extent that a light 
tap or jar will cause them to fall off, 
leaving a connecting rod without any 
protection and the vibration of trains 
over them will cause them to rise up 
and become disconnected from the 
main rod. 

All switches should be thrown often 
enough to enable the foreman to know 
that the points fit up properly to both 
tracks. Those who throw switches 
should leave their motor cars on the 
opposite side of the points from the 
direction in which they are going, to 
make sure that the switch has been 
left properly lined. 








To provide greatly enlarged 
clearances in its 3,800-ft. double 
track tunnel at Washington, D.C., 
made necessary by the electrifi- 
cation of its line between New 
York and Washington, the Penn- 
sylvania lowered the floor of the 
tunnel from 36 in. to 54in. In 
spite of a wet mobile soil, heavy 
traffic, and the presence of much 
smoke from locomotive stacks 
the work was carried out success- 
fully in about 44 weeks’ time. 





WORKING under the handicaps of a 
wet mobile soil, heavy single-track 
operation, and oppressive, blinding 
smoke, the Pennsylvania has lowered 
the floor of a 3,800-ft. double-track 
tunnel under Washington, D. C., from 
36 to 54 in. By lowering one side of 
the tunnel floor at a time, utilizing 
power equipment as much as possible, 
and guarding against side wall move- 
ments and the undermining or weak- 
ening of the operated track, the work 
was carried out successfully in about 
44 weeks’ time, without serious per- 
sonal injury or appreciable delay to 
traffic. 


Soft Bottom, Smoke 

and Heavy _ Traffic 

Made the Work Par- 
ticularly Difficult 


owerilng a 


The tunnel in which this work was 
done passes under the southeast side 
of the city, largely beneath Virginia 
Avenue, and carries all of the road's 
freight service around the Union pas- 
senger station to and from its classifi- 
cation yard and interchange with the 
Richmond, Fredericksburg & Potomac 
just south of the Potomac river. The 
work was done in connection with the 
electrification of the line between New 
York and Washington, which required 
greatly enlarged clearances in the 
tunnel. As a matter of fact, in spite 
of the substantial lowering of the 
tunnel floor, it was also necessary to 
single-track the tunnel in order to pro- 
vide a minimum clearance of 17 ft. 
above the top of rail for the electric 
trolley wire. 

The Virginia Avenue tunnel, as it is 
called, consists of two sections, a 
northerly unit 1,185 ft. long which 
was built in 1873 and 1874, and a 
southerly unit 2,617 ft. long built in 


Under 


1903 and 1904, when the Pennsylvania 
began operating its passenger trains 
into the then new Union passenger 
station. The older section of the tun- 
nel was constructed of rubble masonry 
throughout, while the newer portion 
was built with a six-ring brick arch 
above coursed masonry side walls. 
Both sections of the tunnel are in a 
clay which is highly mobile when wet, 
and which it has been very difficult to 
keep dry in spite of the installation of 
special subdrainage systems and the 
fact that the tunnel slopes generally 
south from a summit approximately 
500 ft. in from the north portal. This 
in turn has made adequate track main- 
tenance difficult and costly. 

That special difficulty was encoun- 
tered with soft ground and excessive 
lateral pressures while constructing 
the south 400 ft. of the original sec- 
tion of the tunnel was evidenced by 
the heavy one-man stone floor which 
had been placed in this section, and 
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The Mucker Used 
During a Part of the 
Work Had a Tendency 
to Mire Down in the 
Softer Sections 


unnel Floor 


raffic 


also by the heavy timber cross-bracing 
found at places beneath the track 
grade while carrying out the present 
work. Furthermore, because of the 
unstable condition which existed in 
this area, the north 715 ft. of the 
1903-04 tunnel extension had been 
provided with a concrete invert. 


No Rock Encountered 


No rock was encountered in the 
work of lowering the tracks and be- 
cause of the depth of* the section of 
concrete invert below the existing 
track level and the larger cross section 
of the tunnel at this point, it was pos- 
sible to secure the necessary additional 
headroom without disturbing the in- 
vert. However, all of the stone floor 
and timber bracing in the south end 
of the old section of tunnel had to be 
removed. This was replaced with a 
new concrete invert at a lower level. 
In carrying out the work, half of 


the tunnel floor was first lowered 
throughout its length while traffic was 
maintained on the track on the oppo- 
site side. After this track had been 
thrown over on the lowered base be- 
tween train movements, the second 
half of the tunnel floor was lowered. 
With both sides at the new low level 
and the floor partially ballasted across 
its full width, the single track was 
then lined to the center of the tunnel 
and surfaced at final grade. 

In conjunction with the lowering 
work, a new subdrainage system was 
installed, the under side of the arch 
of the old masonry section was water- 
proofed and stabilized with a lining 
of gunite concrete, and large concrete 
ducts or envelopes were provided 
along the walls to carry the high- 
tension power lines of the electrifica- 
tion system. All of this work was 
carried out under a traffic of 45 to 50 
trains each way daily, in addition to 
numerous work-train and yard move- 












ments, creating a most difficult smoke 
situation. This smoke condition, which 
was occasioned both by the frequent 
train movements, especially those up 
grade, and the normally poor draft in 
the tunnel unless the wind is in the 
most favorable direction, invariably 
delayed the work for several minutes 
after the passage of trains, and often 
kept it at a complete standstill for a 
considerable period of time. All of 
the work was done under a manually- 
controlled absolute block system, with 
operators located at each end of the 
tunnel. 

The first stage in lowering the floor 
of the tunnel was carried out on the 
southward side and was begun at the 
south portal. Here, following the re- 
moval of the southward track, a 
crawler-mounted, gasoline-operated 
shovel with a 34-yd. dipper loaded the 
material removed into 1'%4-ton auto 
trucks which were spotted alongside 
on the northward track. The trucks, 
which were moved into the tunnel in 
fleets of from 10 to 15 units between 
trains, operated on planking laid di- 
rectly on the ties of the operated track 
up to a point just ahead of the shovel. 
After being loaded they turned off the 
track and proceeded northward to the 
north portal on the bed of the old 
southward track. 


Trucks Operated on Track 


Consideration was given to keeping 
the trucks off the operated track by 
having them approach the shovel over 
the excavated portion on the south- 
ward side, but since it was necessary 
for them to foul the operated track in 
any event at the shovel while they 
were being loaded and while passing 
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around the shovel, there appeared to 
be no reason for not allowing them to 
use the track all of the way up to the 
shovel and thereby take advantage of 
the better roadway which the planked 
ties afforded. Furthermore, it was 
found that the operation of the trucks 
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ing damaged by striking joint bars 
and bolts. 

The old 715-ft. section of concrete 
invert was cleaned off by hand, the 
ballast material being loaded directly 


into trucks because of its relatively 
shallow depth. The north 700 ft. or 
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over the newly excavated floor had a 
tendency to create ruts and mud holes 
which would have been undesirable 
later in securing adequate drainage of 
the track subgrade. 

The truck runway on the operated 
track was provided by three 3-in. by 
6-in. planks laid on the inner ends of 
the ties, and a similar group of planks 
laid immediately inside the outer rail. 
Special mitred blocks at the rail joints 
prevented the truck tires from becom- 





New tunnel 1903-04 


more of the tunnel floor on the south- 
ward side was excavated with a 
crawler-mounted crane equipped with 
a 34-yd. clamshell bucket, which 
loaded trucks backed into the tunnel 
on the southward side from the north 
portal. An attempt was made to use 
the power shovel in this latter section, 
but regardless of the care exercised 
in its operation, it had a tendency to 
catch and damage the rear of the 
trucks backed up to it for loading. 
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Throughout all of this work, in 
spite of the fact that the excavation 
was not carried below the wall founda- 
tions at any point, care was exercised 
to avoid any possible disturbance of 
the walls and of the operated track. 
Little trouble was given by the walls, 
but in many of the wetter sections, and 
at points where the excavation was the 
deepest, it was necessary to support 
the shoulder of the operated track 
with plank and heavy cross braces car- 
ried to the opposite wall in order to 
keep it in line and surface. 


Installing Invert 


While the floor was being lowered 
on the southward side, a 400-ft. sec- 
tion of new concrete invert was built 
on this same side directly north of 
the old invert. Because of the in- 
stability of the floor material and the 
danger of inward movement of the 
tunnel walls, this new invert was built 
in alternate sections of 15-ft. So far 
as possible, excavation for the new in- 
vert was done with a clamshell bucket, 
discharging directly into trucks, but 
much of the bottom of the excavated 
areas was leveled off by men shoveling 
into the clamshell bucket which was 
lowered into convenient position. 

As the southward side of the tunnel 
floor was lowered, the new subdrain- 
age system was installed on that side 
and eight inches of cinder sub-ballast 
was brought in in the trucks and dis- 
tributed. When the work of lower- 
ing this side had been completed and 
six to twelve inches of gravel had been 
spread over the cinders, the operated 
track was lined over onto it, releasing 
the northward side for excavating. 
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Plan and Profile of the Virginia Avenue Tunnel, Showing Details of the New Drainage System for the Lowered Floor 
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The excavation on the northward 
side of the tunnel was carried out in a 
different manner in order to release 
the crane and shovel and to employ 
another unit of equipment which 
would otherwise have been idle. This 
unit was a power mucking machine 
which had just been used in the con- 
struction of the double-track Union 
tunnel at Baltimore, Md. This unit 
discharges the excavated material at 
the rear by means of a conveyor, as it 
digs itself forward. It was effective 
in the areas of more stable subgrade 
in the tunnel, but had a tendency to 
mire down in the softer sections. 


Narrow Gage Cars Used 


The material from the northward 
side was removed by means of nar- 
row-gage flat cars equipped with two- 
yard bottom dump boxes, which were 
hauled into and out of the tunnel by 
a battery-operated electric mule. The 
narrow-gage track included a passing 
siding behind the mucker so that 
empty cars could be moved up for 
loading as the loads were taken out. 

With no area in the vicinity of the 
south portal readily available for the 
disposal of the excavated material di- 


Railway Engineering » Maintenance 
tripped their contents into an elevated 
bin alongside, from which the waste 
material was drawn off into motor 
trucks spotted beneath. 

New drainage was installed in the 
northward side as the excavation pro- 
ceeded, the old section of invert was 


Pouring the New 
Concrete Invert 
Provided in a Parti- 
cularly Unstable 
Part of the Old 
Tunnel Floor 


cleaned off, and the new section was 
built in the same manner as on the 
southward side. The cinder sub- 
ballast and gravel ballast for the 
northward side were brought into the 
tunnel in the narrow-gage equipment 
employed in the floor excavation. 
When the work on the northward 
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rect from the narrow-gage cars, which 
required that it be hauled away for 
disposal elsewhere in trucks, a method 
of transfer of the material to trucks 
was devised which made it unneces- 
sary for them to descend into and 
climb out of the deep tunnel approach 
cut. For this purpose, a heavy-duty 
crane with a 60-ft. boom was located 
at the street level directly above the 
south portal, which hoisted the loaded 
car boxes from the track level and 


side had been completed, the single 
operated track was thrown to the 
centerline of the tunnel and was 
brought to the final grade and sur- 
face. 

This work was carried on during 
the night in a period of light traffic by 
a force of approximately 160 men, di- 
vided into 5 @r 6 gangs. As the first 
step in this work, a power track jack 
was sent through the tunnel to lift 
and shake the track loose from its 
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ballast bed. The track was then lined 
over by a succession of throws by 
gangs following one another, each in- 
creasing the throw until the track lay 
in the center of the tunnel. With this 
operation completed, which required 
only about two hours, the gangs were 





distributed through the tunnel and 
proceeded to surface the track suf- 
ficiently to permit the passage of 
trains, this work requiring approxi- 


mately four hours. The track was 
restored to service approximately six 
hours after the lining work was begun. 
Later, working between trains, addi- 
tional ballast was added and the track 
was brought to final grade and sur- 
face. 

During the work of lowering the 
tunnel floor, the old drainage system, 
as already mentioned, was replaced 
with an entirely new system. Origin- 
ally the north 500 ft. of the tunnel 
leading up to the summit at Sta. 5+00 
drained northward through open 
ditches along the side walls. Beyond 
this point all drainage was to the 
south. Up to the 715-ft. section of 
old invert, which began at Sta. 11+ 
85, the tunnel was drained by a line of 
8-in. tile pipe along each wall, which, 
at the lower ends, led into a line of 
12-in. tile pipe laid in the trough in 
the center of the old invert. Beyond 
the old invert to the south portal, 
drainage was again effected by side 
lines of tile pipe which emptied into 
city sewers beneath the tunnel at Sta. 
21+58 and near the south portal at 
about Sta. 37+00. 

In the new system of drainage, the 
open ditches at the north end of the 
tunnel were replaced by two wooden 
box drains of 12-in. by 13-in., inside 
measurements, as were also the lines 
of tile south of the old invert. These 
box drains, which were laid with their 
bases at the lowest level of excavation, 
were made of 2-in. creosoted lumber, 
with tight tops and bottoms, but with 
Y%-in. slots between boards on both 
sides to permit the ready infiltration 
of water. The tops of the drains, 
which are not covered with ballast, 
were constructed in 2-ft. 8-in. re- 
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movable sections to permit ready in- 
spection and cleaning. 

Through the old concrete invert, the 
top surface of which sloped both ways 
toward the center, the new drainage 
system involves a single line of 8-in. 
tile along the east wall, with laterals 
of 4-in. cast iron pipe at intervals of 
approximately 15 ft. extending to the 
center of the invert. This necessitated 
cutting troughs in the invert to place 
the pipes at the proper level to insure 
complete drainage of the tunnel floor, 
but this could not be avoided since the 
single tracking of the tunnel at the 
lower level brought the ties not only 
directly over the center of the invert, 
but also so close to it as to afford no 
room for a line of pipe through the 
center. All of this work was done 
with pneumatic jackhammers. 

Having decided to place the drain- 
age system on the east side through 
the old section of invert, a similar 
system of drainage was provided 
along the east side of the new 400-ft. 
section of invert directly to the north. 
Here, the main drainage line of 8-in. 
tile pipe, with inlets and cleanouts at 
intervals, was installed at the proper 
level as the invert was poured, and 
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troughs were formed in the east half 
of the invert at the proper intervals to 
house the lateral pipes. 

The waterproofing and stabilizing 
of the tunnel was confined to the old 
masonry arch section at the north end 
and consisted essentially of providing 
new weep holes and of applying three 
coats of gunite cement to form a new 
interior lining approximately 34-in. 
thick. In general, the method of 
carrying out this work was similar to 
that employed in the road’s 7500-ft. 
Baltimore and Potomac tunnel at 
Baltimore, which was described in de- 
tail in Railway Engineering and 
Maintenance for February. However, 
because of the smaller amount of work 
done in the Virginia Avenue tunnel, 
the equipment employed here was not 
as extensive or as elaborate as that 
employed in the Baltimore tunnel. 

The work in the Virginia Avenue 
tunnel was planned under the direc- 
tion of Robert Faries, assistant chief 
engineer, maintenance, and A. R. Wil- 
son, engineer bridges and buildings of 
the Eastern region, and was carried 
out by the electrification forces under 
the general direction of J. V. B. Duer, 
chief electrical engineer. 





Stabilizing Gumbo 


By E. E. Barton, 


Roadmaster, Chicago & North Western, 
Rapid City, S. D 


IF the roadbed is unstable, it is im- 
possible to maintain the track in either 
good line or surface. While many 
kinds of material enter into roadbed 
construction and many factors cause 
instability, it is generally conceded 
that gumbo is the most difficult mate- 
rial upon which to maintain track. 
This type of soil is widely distributed 
throughout the Mississippi valley and 
is found in some sections beyond the 
boundary of this drainage area. 

An outstanding characteristic of 
gumbo is the fact that when it is wet. 
it is tough and sticky, but plastic to a 
high degree ; while when dry, it breaks 
up into hard lumps, or in large masses, 
and shrinks to a greater extent than 
most other earths, opening up with 
wide cracks. It often occurs in the 
form of stratified clays which resem- 
ble shale in appearance and hardness, 
and is often found in cuts where it is 
classed as shale. Furthermore, while 
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gumbo absorbs water with compara- 
tive ease and holds it tenaciously, it 
resists the passage of excess water 
through its mass. 

Because of these characteristics, 
embankments built of this material 
are exceedingly prone to develop wa- 
ter pockets. In fact, it is almost im- 
possible to avoid them, and slides 
often result from the impounding of 
the water in the pocket as the sur- 
rounding area becomes saturated. 
Likewise, water pockets develop in 
gumbo roadbed in low fills and in cuts, 
unless proper drainage has been pro- 
vided at the time of construction. 


Movement of Gumbo 


After a water pocket has once 
formed, there is a constant movement 
of the gumbo from the bottom of the 
pocket toward the shoulder of the fill, 
which can be detected easily, particu- 
larly since it sometimes amounts to as 
much as 8 to 10 ft. #Naturally, this 
movement is most pronounced during 
wet weather when the soil surround- 
ing the pocket has absorbed consider- 
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able moisture. At this time it may be 
expected that the track will go out of 
line and surface rapidly and _ persist- 
ently. 

When the rains have stopped and 
the subgrade has drained to the point 
where the plasticity of the material 
is reduced substantially, the track will 
hold its line and surface for a time, 
but this favorable condition will likely 
be of short duration. If the dry 
weather continues, the gumbo on the 
surface of the shoulder and slope of 
the embankment dry out and shrink. 
When this occurs, the roadbed almost 
invariably develops cracks parallel 
with the track and well inside of the 
ballast toe line, allowing the ballast, 
particularly if it is sand or gravel, to 
settle into the opening. As the drying 
progresses, the cracks open wider and 
strike deeper, creating center-bound 
track which is likely to go out of line 
and surface as readily as during the 
wet period. In general, this effect is 
more pronounced on high than on low 
fills. 

For these reasons, since gumbo 
swells and becomes plastic when wet 
and shrinks and deteriorates through 
splitting when dry, this material pre- 
sents a serious problem of stabiliza- 
tion of the track and roadbed under 
these recurring phenomena. It is ob- 
vious that water is at the seat of the 
trouble and that it must be kept from 
the subgrade, or removed if it is not 
feasible to keep it from entering. To 
accomplish this stabilization, two 
courses are open: 

1. A good quality of stable soil, 
such as silt or black dirt, which will 
act to shed any water that falls on the 
roadbed, can be used as a topping for 
the subgrade if this is practicable and 
the cost will not be unreasonable. Ob- 
viously, this can best be done at the 
time the subgrade is constructed, and 
is one of the best forms of insurance 
against later trouble. 


Lateral Drains 


2. If the first method has not been 
applied and if water has entered the 
roadbed, the important thing is to re- 
move it as rapidly and effectively as 
possible. This can best be done by 
lateral drains, which may be of the 
French type or of perforated corru- 
gated pipe. Tile should not be used 
in gumbo because it is so easily dis- 
torted by movement of the plastic 
material. Likewise, longitudinal drains 
between tracks are seldom effective, 
because they are also likely to be dis- 
torted and raised above grade by the 
plastic movement of the material, thus 
destroying their usefulness. It is im- 
portant that both the lateral drains and 
the outfall drainage line be of ample 

(Continued on page 367) 
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Subsurface palisades formed by 
driving cull ties into the roadbed 
along each side of the track have 
proved an economical means of 
reducing the cost of maintaining 
line and surface across water 
pockets. Applied as a makeshift 
at various times in the past, the 
method has been thoroughly test- 
ed by a western road and is being 
applied extensively on its lines. 





THIE practice of driving cull ties in- 
to the roadbed as a means of stabiliz- 
ing track across water pockets is by 
no means new, as it has been em- 
ployed at various times and places in 
past years. But these earlier applica- 
tions have been more or less sporadic, 
representing expedients adopted on 
a small scale, usually on the initiative 
of some roadmaster or section fore- 
man, to meet conditions existing in 
isolated cases. More recently one road 
has applied this method on a broad 
scale after careful observation of the 
results obtained in test installations. 

The process is simple. The ties are 
driven vertically through the ballast 
and into the roadbed along each side 
of the track as close to the ends of 
the ties as the driving apparatus will 
permit. The spacing in the longitudi- 





_A Novel Cure 
For Water Pockets 


nal direction is 18 in. center to cen- 
ter, and the ties are driven down un- 
til the top end is below the bottoms of 
the track ties so as not to interfere 
with crosstie renewals. 


Produced Results 


As stated, this practice was adopted 
because experience has shown that it 
affords a large return in the form of 
reduced expenditures for track main- 
tenance. So-called water pockets in 
cuts cause unstable track because dur- 
ing wet seasons, the material compris- 
ing the roadbed becomes semi-fluid. 
Water-saturated material that is sub- 
jected to pressure tends to flow or 
move in the direction of least resis- 
tance. In the case of a roadbed, which 
is subjected to vertical pressures pro- 









A Machine Designed 
Especially for the 
Driving of Ties 


duced by the track loads, the material 
flows laterally, forcing its way out 
into the side ditches or upward at the 
shoulders. The depression or settle- 
ment of the track structure at a water 
pocket is, therefore, proportional to 
the extent of such lateral displace- 
ment. 

As seen in the typical cross-section 
of a roadbed, the ties driven through 
the water pocket and into the solid 
material underneath form a pair of 
retaining walls that tend to resist this 
lateral movement. It has been contend- 
ed also, that the ties have the effect 
of compressing the material in the 
water pocket, but whether this has 
any permanent influence is not known. 

In the application of this process, 
the track has in some cases been co 
ered with a more or less impervious 
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seal consisting of a layer of chatts or 
rock dust treated with a coating of 
vil. However, this is not an essential 
feature of the plan. 


Drainage Common Method 


Drainage is the obvious and most 
commonly applied means of curing 
water pockets, since the removal of 
the water restores the material to a 
condition that enables it to resist com- 
pression without lateral displacement. 
However, there are conditions under 
which drainage presents serious ob- 
stacles and is exceedingly costly ; for 
example, the problem presented in 
removing water from a pocket, say, 
60 ft. long at the upper end of a cut 
1,000 ft. long. 

It was to meet conditions of this 
kind that the initial experiment with 
tie driving was applied. In some cases 
the track conditions were such as to 
require some attention by the track 
forces almost daily, and, while in the 
majority of the situations the condi- 
tions have been far less severe, the 
amount of extraordinary maintenance 
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has been such that any improvement 
in conditions promised rather attrac- 
tive savings. I-xperience has substan- 
tiated these conclusions. The return 
on the investment in many cases has 
amounted to as much as 100 per cent 
in the form of reduced outlay for 
track upkeep in the first vear. 


Machines Used 


As only the most primitive methods 
of driving the ties had previously 
heen employed in the adaptation of 
the process to water pockets, it was 
necessary to develop some thoroughly 
effective means. On the road which 
has developed this method most fully, 
most of the tie driving has been done 
by contractors, who have been given 
a free hand to use their ingenuity in 
devising driving equipment. Various 
machines have been used; among 
these the standard track-mounted pile 
driver was tried and found entirely 
too expensive. Others include a driver 
mounted on a crawler-tread tractor 
and a small-scale model of the mud- 
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skid pile driver. These are examples 
of the adaptation of existing types of 
equipment to this particular purpose, 
but more recently one of the con- 
tractors has developed a machine de- 
signed especially to meet the particu- 
lar requirements of this operation. 


A Track Driver 


This machine is essentially a track 
driver, since it is mounted on flanged 
wheels to obtain the greater mobility 
that is afforded by traveling on the 
track. But this has involved the neces- 
sity for means of removing it from 
the track quickly, which has been 
worked out in an ingenious manner, 
However the most distinctive feature 
lies in the fact that it is equipped with 
duplicate leads and hoists so that ties 





may be driven along both sides of the 
track simultaneously. In addition to 
doubling the rate of progress, this 
arrangement has an advantage in that 
it results in less disturbance of the 
track than is the case when the ties 
are driven along one side of the track 
at a time. The driving of the ties into 
the roadbed distorts the track as to 
both line and surface to an extent that 
requires the placing of a 25-mile slow 
order until the section gang can cor- 
rect the resulting irregularities, but 
with the ties driven on both sides si- 
multaneously the line is not so. seri- 
ously disturbed. 

The driving equipment is mounted 
on a special steel-frame four-wheel 
car, the main element of which is a 
pair of transverse beams 14 ft. long 
that support the drivers directly over 
the desired locations of the two lines 
of ties. Each driver rests on a heavy 
mat of timbers spanning longitudi- 
nally across the tops of these beams. 
Leads of steel and wood 18 ft. high 
are supported on one end of these 
nats, while behind each pair of leads 
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jis a 35-hp. Waukesha gasoline en- 
vine connected directly to a Clyde 
Tron Works double-drum hoist. One 
drum on each hoist handles the 2,500- 
lb. drop hammers, while the second 
drum on one of the machines is em- 
ployed in operating the chain drive 
to one of the axles for moving the 
car along the track. The extra drum 
on the other hoist operates a belt drive 
toa circle saw used in cutting off ties. 

This outfit can be run along level 
track at a speed of seven miles per 
hour, but the speed is ordinarily lim- 
ited to five miles per hour with the 
drivers in the working position. When 
the machine is being moved over the 
line from one job to another, the driv- 
ers are set closer together on shorter 
transverse beams so as not to en- 
croach on the normal operating clear- 
ance. 

The rig for the removal of the 
drivers from the track embraces four 
8-in. wide-flange beams, reinforced 
with plates on each side to form ad- 
ditional webs, and provided on top 
with l-in. by 14-in. steel strips weld- 
ed longitudinally along the center 
line. These strips serve as the guide 
for a roller dolly, the four-ineh roll- 
ers of which are grooved to engage 
this strip. After the beams have been 
blocked up on each side of the track 
the dollies are rolled under the driv- 
ers with two small screw jacks rest- 
ing on top of each dolly. The jacks 
are then turned up to raise the tim- 
ber mats clear of the supporting 
heams, after which the drivers are 
rolled to clear on either side of the 
track. A turntable has been provided 
for the removal of the car after the 
drivers have been taken off. In prac- 
tice, these driver rests are placed at 
the lower end of the cut in which the 
work is in progress to take advantage 
of the greater speed of travel in the 
downhill direction. 


The Force 


The force employed by the con- 
tractor comprises five or six men and 
a forentan. Two men operate the 
hoists, two men set up the ties under 
the hammers and one or two men 
shovel out the ballast at the location 
of each tie. The number of men re- 
quired for this last operation de- 
pends on the ballast section; if the 
ties are fully boxed two men are 
needed. In addition to this force, the 
railroad employs an inspector, and 
two railway emplovees are on duty 
as flagmen, their wages being paid 
by the contractor. A portable tele- 
Phone set is provided for connection 
with the dispatcher’s wire, so that the 
work may be planned with maximum 
Information as to train movement. 
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The progress made with this out- 
fit depends on the extent of traffic in- 
terference, the time lost in moving 
from one water pocket to another, and 
the case with which the ties are put 
down. As a result, the number of ties 
driven per day varies from as few as 
50 to as many as 700. 

The ties or timbers used in this 
work are available at an average cost 
of about 15 cents. The cost of driv- 
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ing them by contrast averages around 
20 to 25 cents. In general, the cost 
of the ties in place, including the 
transportation and distribution, is 
around 80 cents per tie, so that with 
ties on each side of the track at 18- 
in. centers the cost of this treatment 
of water pockets is about $1 per 
track foot. This does not include the 
cost of applying an impervious cover 
of chatts or stone coated with oil. 


Provides Grouted Base 
for Track in City Street 


BY resorting to grouting in provid- 
ing a load-distributing base for a 
track in a city street, the Baltimore 
& Ohio, in a recent project, accom- 
plished the desired stabilization of 
the roadbed without going to the ex- 
pense of building a mixed concrete 
base under the track. The 
project was also of interest because 
of the simple, economical and expe- 
ditious manner in which the work 
Was carried out. 

The location of this project is a 
single-track line on President street 
in Baltimore, Md., which serves a 
warehouse and industrial district 
near the waterfront. The track con- 
struction embraces fully tie-plated 
wood ties carrying 9-in, 150-Ib. girder 
rails, while the street is paved with 
granite blocks on a concrete base. 
As the subsoil in the vicinity is nor- 
mally saturated with moisture and 
has a limited load-carrying capacity, 
the track, which is subjected to rath- 
er frequent switching movements, 
manifested a considerable degree of 
instability. As a frequent surfacing 
of the track was objectionable be- 
cause of the heavy expense involved 
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in tearing up and replacing the pave- 
ment and also because of the inter- 
ference occasioned to both vehicular 
and railroad traffic, it was decided to 
effect: a permanent solution of the 
problem by installing a grouted 
foundation under the track for a dis- 
tance of a block on President street. 


(Continued on next page) 
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In this work, which was done by a 
crew consisting of a foreman and five 
track laborers, the necessary amount 
of paving was taken up and the exist- 
ing ballast was removed to a depth 
of from 8 to 10 in. below the bottoms 
of the ties. This excavation was then 
back-filled up to the bottom of the 


Some of the Grout Was Poured From 
a Bucket 


ties with crushed stone ballast rang- 
ing from 1% in, to 2% in. in size, 
after which the grout was applied to 
the crushed stone in the manner de- 
scribed below. The remaining 
courses were three in number and in- 
cluded a 2-in. layer of screenings ap- 
plied on top of the grouted material, 
a concrete slab extending to within 
5 in. of the top of the rail, and the 
5-in. granite block wearing surface. 
In conducting the work care was 
taken to insure that the track was 
viven the proper line and surface. 
Throughout the entire operation the 
track was in active service. 

In carrying out this project the 
work was planned in such a manner 
as to afford a minimum of interfer- 
ence with vehicular traffic. The grout, 
which was proportioned on the basis 
of a bag of cement to about 11% cu. 
it. of damp, loose sand, was mixed 
ina mortar box which was supported 
on the rails on skids, thus permitting 
the grout to be deposited directly in- 
to the crushed stone from the box. 

Constructed of 1-in. lumber, the 
mortar box was 1 ft. deep, + ft. wide 
and & ft. long and was provided with 
an opening 12 in. wide in the center 
of one end through which the grout 
was discharged. To facilitate the 
discharge of the mix a chute arrange- 
ment was provided at the outlet end 
by boards inserted diagonally across 
the corners. During the mixing of 
the batches the outlet was closed by 
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a removable wood gate 15 in. wide, in 
which the vertical edges were beveled 
to provide a tight fit against the sides 
of the chute. When in use the mor- 
tar box was supported on the rails by 
means of timber cross pieces, while, 
to permit ready handling of the box 
to and from the track, two-by-fours 
were nailed to the sides to provide a 
handle at each corner. 

The grout was batched on the 
basis of two wheelbarrows of sand 
(each containing nine shovelesful) 
and three bags of cement, while the 
water was added directly from a 
hose, the amount needed being 
judged by observing the consistency 
of the mix. The mixing was done, in 
the usual manner, using shovels, hoes 
and a hoe-shaped four-tine fork hav- 
ing a leather strap fastened across 
the ends of the tines. 

When a batch had reached the 
proper consistency the gate was re- 
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moved and the grout discharged di- 
rectly onto the crushed stone be- 
tween the ties, the mix being con- 
stantly agitated while the box was 
being emptied. When necessary, 
buckets were used in obtaining the 
desired distribution of the grout. 
Sufficient grout was considered to 
have been placed from any one set- 
ting of the mortar box when the mix 
became visible in the voids of the 
crushed stone in the next crib. When 
this condition was attained the mor- 
tar box was moved forward on the 
rails to the next setting and the proc- 
ess repeated. That complete penctra- 
tion was obtained is demonstrated by 
the fact that computation of the 
amount of grout used per foot of 
track checked closely with an esti- 
mate of the voids in the stone. 

By this method grout was applied 
to 150 to 200 ft. of track per day at 
a cost of 11 cents per track foot. 





When an Abutment Tips* 


By A. R. Ketterson 


Assistant Engineer of Bridges 
Canadian Pacific, Montreal, Que. 


WHEN an abutment begins to give 
evidence of tipping, an immediate in- 
vestigation should be made to dis- 
cover the cause and to determine 
whether it is feasible to strengthen it 
against further movement at less cost 
than that of completely rebuilding it. 
It should be borne in mind at this time 
that much of the preliminary work 
that will be necessary is common to 
both schemes. 

In general, the first step is to re- 
lieve the abutment of as much of its 
superimposed load as is practicable. 
A support should be placed in front 
of it to carry the reaction of the span, 
and it will generally be advisable to 
drive a short trestle of two or more 
hents, the number depending on the 
height of the fill, behind the abutment 
to take the live load off of the fill and 
thus relieve the back of the abutment 
of live-load surcharge. These pre- 
cautions will not only relieve the abut- 
ment of the principal extraneous 
forces acting upon it, but they will 
also reduce vibration, which is an im- 
portant consideration, especially if un- 
der-pinning is to be involved. 

*This discussion was submitted for publication 
in the What’s the Answer department of the 
February issue, but because of its scope, it was 
withheld for presentation here as an independent 


article. For further discussion of this subject, 
see page 95 of the February issue. 


except when caused by scour, the 
invariable reason for the tilting of an 
abutment is excessive toe pressure, 
that is, a toe pressure greater than the 
carrying power of the soil in the foun- 
dation. For this reason, the main ob- 
jective should be the extension of the 
toe in such manner as to insure that 
this extension will have its proportion 
of the total load transferred to it from 
the existing masonry. 

This extension will then function as 
a continuous buttress extending along 
the face of the abutment, and consid- 
eration should be given to whether its 
foundation should be slightly above 
or at the level of the existing footing, 
or whether the excavation should he 
made deep enough to permit the foun- 
dation of the extension to be carried 
in underneath the existing footing. 
The latter will involve underpinning. 
which always calls for the exercise of 
a high degree of good judgment in 
both the preliminary arrangements 
and the actual execution of the work. 
This is particularly true when deal- 
ing with a unit which has already 
shown definite indication of tilt. 

An important consideration is that 
of shoring the abutment against fur- 
ther tilt during the execution of the 
work. This is especially so when un- 
derpinning a substructure unit which 
has already become displaced. Some- 
times physical conditions at the site 
make it feasible to install timber 
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shores sloping from a recess cut in 
the concrete near the level of the 
bridge seat down to a solid foundation 
in the foreground. Where there is 
deep water in front of the structure, 
this is not practicable, however, ex- 
cept at considerable expense. In some 
cases, it may be possible to adopt a 
scheme whereby the span itself can 
be used effectively as a shore. 

Whether or not the work contem- 
plates underpinning, assuming that 
piles can be used, before excavation 
is started several rows of piles should 
be driven in front of the abutment. 
The number of rows to be driven will 
depend on the distance the extension 
is to be carried out in front, but this 
should be not less than will engage two 
rows of piling. If underpinning is 
contemplated, the inside row should 
be driven as close to the existing foot- 
ing as practicable. 

Before any concrete is placed, it is 
suggested that deep horizontal grooves 
be cut in the face of the abutment at 
intervals of about six feet. The upper 
side of the groove should be approxi- 
mately horizontal and the lower side 
should have a slope downward of 
about 30 deg. with the vertical. These 
chases should extend the full length 
of the abutment and will form keys 
or shoulders for the new concrete. 

If the abutment is an important one, 
and especially if the footing course 
of the extension is not carried under 
the existing masonry, it is advisable 
to cut down the bridge seat to a depth 
of at least 12 in. and replace it mono- 
lithically with the extension. Longi- 
tudinal and closely spaced lateral re- 
inforcing rods should be placed in the 
new bridge seat and the latter should 
be bent down in front to be wired to 
the vertical rods in the extension. 

It is also advisable to drill dowel 
holes in the face of the abutment on 
about 3-ft. centers, both vertically and 
horizontally. These holes should be 
drilled at a slight angle, so that when 
the dowels are grouted into them, be- 
fore the forms are erected, they will 
slope upward into the extension. 

If the footing course of the exten- 
sion is carried under the toe of the 
existing footing, then, to insure the 
least possible disturbance to the soil 
under the abutment, the excavation 
should be carried out in.short sections, 
starting with the one at the center. 
Each of these sections should be con- 
creted and the concrete allowed to 
harden before another is excavated. 
Obviously, if the abutment is long 
and the soil is of such character that 
the excavation of one section will not 
influence the consolidation of the soil 
at one remote from it, work on both 
should be carried on concurrently. 

It is necessary that the greatest care 
he exercised when excavating under 
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the present footing to insure that a 
“run” does not develop that will im- 
pair the consolidation over a greater 
area than that being excavated. To 
guard against such a contingency, the 
sides of the section should be bulk- 
headed securely and the concrete 
should be placed immediately after 
the excavation is completed. 

To a considerable extent, the dis- 
tance that the new footing should be 
carried under the existing one will 
depend on the cohesive characteristics 
of the soil. On the other hand, it is 
useless to underpin a structure unless 
the underpinning can be carried back 
far enough so that the shear value of 
the existing footing is sufficient to 
transmit that quota of the estimated 
pressure which the extension has to 
carry. 

As an example, if an abutment has 
only one footing course 2 ft. thick, 
projecting 1 ft. from the body, the 
new footing should be carried in un- 
der the body itself. In the event that 
there are several footing courses, how- 
ever, the new course need be carried 
back only to the point where the shear 
value of the combined existing foot- 
ing courses is sufficient to transmit 
that portion of the total pressure 
which must be taken by the extension. 

A liberal amount of reinforcing 
should be placed in the new footing 
course. The rods which project from 
under the existing masonry into the 
new toe should be of large diameter 
and should be grouped over the piles. 
If available, short sections of old rail 
are especially suitable for this pur- 
pose. 

Owing to the fact that the ex- 
tension must be carried out in short 
sections, the longitudinal reinforcing 
will also generally be of relatively 
short sections. The ends of these bars 
can be allowed, however, to project 
through the bulkhead into the adjoin- 
ing unexcavated sections, so that these 
ends can be wired to the short lengths 
placed in those sections or they can be 
hooked securely to them. If stout 
rods are employed, there is usually no 
difficulty in driving them into the ad- 
joining soil through holes provided in 
the bulkheads. 

No account has been taken in the 
foregoing as to whether the work is 
to be carried out in the wet or in the 
dry. It has been assumed that if it is 
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the former, a coffer dam has been 
constructed around the abutment be- 
fore actual work on the footing has 
be started. 

To make work of the character un- 
der discussion effective, the new foot- 
ing should either be carried well under 
the existing masonry or the bridge 
seat should be cut down and replaced 
monolithically with the extension. If 
the abutment is a large one carrying 
a heavy span, it will probably be better 
to do both. Otherwise, the extension 
must depend largely, if not exclu- 
sively, on the bond between the new 
and old concrete and on the dowels 
for its stability. This gives no assur- 
ance that after a lapse of time any 
appreciable load will be transferred 
from the original masonry to the ex- 
tension. 

This discussion has assumed that 
the tilt of the abutment has not prog- 
ressed beyond the point of practicable 
and effective reinforcement, so that 
rebuilding need not be considered. The 
determination of this point is a matter 
of judgment based on experience and 
on relative costs. 





Gumbo Roadbed 
(Continued from page 362) 


size and on sufficient grade to insure 
quick collection and rapid runoff of 
the water. 

Where either of these methods is 
used, the track should be maintained 
to the best advantage until the sub- 
grade has become fully stabilized. 
Ballast can then be applied without 
further danger of water pockets, pro- 
vided care is used in making the ap- 
plication. 

When applying the first method, 
the volume of the topping should not 
be skimped. To obtain satisfactory 
results, the topping material should be 
applied from shoulder to shoulder of 
the subgrade to a depth of, say, 20 in., 
and should be well compacted. 

In conclusion, the difficulties which 
are encountered in maintaining track 
on gumbo result from excess moisture 
getting into and remaining in the 
roadbed and the characteristic plas- 
ticity of the gumbo when wet, as well 
as from the after effects when the sur- 
face of the roadbed dries out. If ex- 
cess moisture can be kept out of the 
roadbed by any method, gumbo will 
ordinarily be as stable as any other 
material. If it is not practicable to 
keep the water out, the next best thing 
is to develop means for removing it 
rapidly and effectively, after which 
the track will soon become stabilized. 
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How Many Ties? 


AN ANALYTICAL study of the tie 
renewals of the railways during the 
last four years, in comparison with 
their needs, and a forecast of their 
requirements for the immediate fu- 
ture, were incorporated in a paper 
prepared by Julius H. Parmelee, di- 
rector, and Graham E. Getty, assistant 
statistician, Bureau of Railway 
Economics, Washington, D. C., and 
presented by Mr. Getty before the 
eighteenth annual convention of the 
Railway Tie Association at Cincin- 
nati, Ohio, on May 20-21. 

In this paper the authors pointed 
out that at the end of 1935, there were 
approximately 1,038,000,000 _ cross- 
ties supporting 348,300 miles of tracks 
owned and operated by Class I steam 
railways in the United States. That 
number represented a decrease of 
28,000,000 ties from the aggregate in 
track at the end of 1930, the peak 
year. The decline was due principally 
to the abandonment of rail trackage 
during the period. In addition to track 
laid with crossties, there were 24,250 
miles of tracks laid with switch and 
bridge ties. The number of such ties 
approximated upwards of 100,000,- 
O00. 

The number of crossties laid in 
replacement and the number laid in 
new lines and extensions during the 
last 15 years just about equal the 
number now in track, plus ties re- 
moved from abandoned lines. That 
does not, mean that every tie in 
track at the beginning of 1921 has 
since been replaced, for some ties 
laid in 1921 and subsequent years 
have since been replaced because of 
expired service life, defects, or dam- 
aged condition, leaving an equivalent 
number now in track that were laid 
prior to 1921. For the moment, how- 
ever, we merely indicate an average 
service life of 15 years per tie, based 
on the period 1921 to 1935 as a whole. 

Because of increasing average serv- 
ice life the number of tie replace- 
ments decreased somewhat each year 
from 1922 to 1929. Because of eco- 
nomic conditions the rate of decline 
since 1929 has been much more rapid. 
Thus, of the ties laid in replacement 
during the last 15 years, 61 per cent 
were laid in the first 714 years and 
39 per cent in the second 71% years. 
The weighted average of expired 
service life of ties now in track is 
slightly more than 9 years per tie. 
The renewal rate at the beginning 
of the period was 8.5 per cent annual- 
ly of the aggregate number in track, 


while at the end of the period it was 
4.3 per cent. 

In 1934, for the first time in many 
years, crosstie renewals exceeded the 
number laid in the preceding year. 
Again, in 1935, renewals increased, 
representing an increase of 19.4 per 
cent over the low point of 1933, but 
a decline of 40.6 per cent from the 
level of 1929. 

In order to indicate the trend of 
the last four years, we quote the fol- 
lowing statistics. For comparative 
purposes, we give also figures for the 
year 1929, 

Number of ties laid Ratio to total 


Year in replacement ties in track 
1929 74,679,375 7.0% 
1932 39,190,473 3.7% 
1933 37,295,716 3.5% 
1934 43,306,205 4.1% 
1935 44,351,900 4.3% 


It will be recalled that the ratio of 
tie renewals for a number of years 
prior to 1929 was distinctly down- 
ward, due to increasing use of treated 
ties, with a resulting increase in aver- 


There Is No 
Substitute for 
Good Ties 


age service life per tie. Even if eco- 
nomic conditions had remained un- 
changed from 1929 to date, the car- 
riers would not have been making 
renewals today at the rate of 7.0 per 
cent annually. Taking that fact into 
consideration, as well as the fact that 
the decline in traffic reduced the 
amount of wear and tear on ties, and 
further that abandonments have elim- 
inated some 28,000,000 ties from 
tracks, it is apparent that from the 
maintenance standpoint tie renewals 
since 1929 have not been so far be- 
low pre-depression standards as the 
bare figures seem to indicate. That 
there has been some deferred main- 
tenance is undoubtedly true, but it is 
equally true that deferred work may 
not have gone beyond the reserve that 
had been built up by the end of 1929. 
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The high standard of train operating 
safety throughout the period of eco- 
nomic depression gives that statement 
considerable support. 

As traffic returns to the rails, how- 
ever, we may expect an increase in 
tie renewals. As earnings permit, a 
maintenance reserve comparable to 
that of 1929 will undoubtedly be built 
up, but for the present we may only 
expect a maintenance program con- 
sistent with traffic and safety de- 
mands. That demand today is greater 
than at any time since 1931. During 
the first quarter of this year the Class 
I carriers increased their maintenance 
of way expenses by nearly 20 per 
cent over the same quarter of 1935, 
and by nearly 50 per cent over the 
corresponding quarter of 1933. A part 
of the increase was due to higher 
wages, a part to increases in material 
costs, and the remainder to an ex- 
panded maintenance program. We 
think we can expect the renewal of 
close to 50,000,000 crossties this year, 
an increase of about 12.5 per cent 
over 1935 and an increase of 34 per 
cent over 1933. About four-fifths of 
the ties laid this year will be treated 
ties. 

What about future years? As each 





year passes we consume over one 
billion tie years of service life. At 
the renewal rate of the past four 
years, ties would have to average 25 
years of service life in order to bal- 
ance the annual service consumption. 
That average is undoubtedly high. At 
an average of 20 years of service life 
per tie, the carriers would annually 
require about 50,000,000 ties. Again, 
we believe that average life may be 
high because about one-fourth of the 
ties laid during the past four years 
were untreated. However, at present 
traffic levels, 50,000,000 tie renewals 
annually seems to be the indicated 
trend. If traffic increases and earnings 
improve, it may be necessary to re- 
place 60,000,000 ties annually, in 
order to build up a maintenance re- 
serve comparable to 1929, 
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Hot Creosote for Adzed Ties 


Is it worth while to paint the adzed surfaces of treated 
ties with hot creosote? What are the advantages? What 
practical method can a gang employ to heat the creosote? 


Well Worth While 


By L. H. Harper 


Superintendent Creosoting Plant, Central 
of Georgia, Macon, Ga. 


It is well worth while, under some 
circumstances, to paint the adzed sur- 
faces of treated ties with hot creosote. 
The purpose of pressure treatment is 
to enable the ties to resist decay for 
many years longer than they would 
if they remained untreated. During 
the life of the tie it is sometimes nec- 
essary, incidental to gaging, straight- 
ening rail, laying rail with a wider 
base or applying larger tie plates, to 
adze under the rail or tie plate seat. 
In doing this, the untreated portion 
of the wood may be exposed, thus 
leaving it with no protection and in- 
viting decay. In this way the tie will 
likely be destroyed long before full 
benefit can be derived from the orig- 
inal treatment. In such cases, an ap- 
plication of hot creosote on the adzed 
areas before the new tie plates are 
put on, will delay the attack of decay- 
producing organisms at the most vul- 
nerable part of the tie and thereby 
aid in prolonging the service life of 
the entire tie. 

While it must be understood that 
nothing so far discovered will take 
the place of pressure treatment, or 
even approach it in value, it is a fact 
that some species of wood, southern 
pine for example, when thoroughly 
dry, will absorb considerable creosote 
from a surface application. The value 
of such treatment depends to a large 
degree, however, upon the care which 
1s exercised in preparing and apply- 
ing the liquid. The adzed surfaces 
should be well cleaned and the creo- 
sote very hot. Two or three applica- 
tions should be made, with sufficient 





time between for the oil to soak in. 

With the wide adoption of machine 
adzing before treatment, the necessity 
for adzing new ties to obtain a level 
bearing for the rail or tie plates has 
been practically eliminated. Where 
such adzing is required, however, the 
adzed surfaces should be protected 
by an application of hot creosote. 
When derailments occur the ties in 
the track involved in the accidents are 
usually cut or bruised by the wheels. 
If this is not so bad that the ties 
must be removed from the track, the 
damaged places can be adzed to re- 
move the crushed fibres and present 
a smooth surface, after which an ap- 
plication of hot creosote should be 
made. ae 

Creosote can be heated in con- 
venient-sized cans or drums by build- 
ing a fire beneath them. Care should 
be exercised, however, to avoid filling 
the vessel too full or building too big 
a fire. Otherwise, the flame may reach 
the liquid and set it on fire. 


Prefers Cold Creosote 


By W. H. Sparks 
General Inspector of Track, Chesapeake & 
Ohio, Russell, Ky. 


No one contends in these days that 
adzed surfaces of treated ties should 
not be painted with creosote. There 
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To Be Answered in August 


1. When renewing ties, should the 
new ties be tamped as they are in- 
serted or the tamping be left until the 
day's allotment of ties has been in- 
serted? Why? 

2. What causes concrete floors to 
dust? What can be done to overcome 
the trouble? 

3. Under what conditions is it de- 
sirable to cut a rail without removing 
it from the track? How can it be 
done? 

4. What is spotting, as applied to 
paint surfaces? What can be done to 
prevent it? What factors affect this? 

5. What benefits are derived from 
the destruction of weeds? What ts the 
importance of each? 

6. What causes chattering in a 
valve? What can be done to prevent 
it? Does chattering affect the accuracy 
of water meters? Why? 

7. Where the rail is tight, what 
methods should be employed in sur- 
facing track out of face? Why? 

8. How can steel sheet piling be 
made watertight? 





are many who believe that the creosote 
should be hot when it is so applied. 
Yet, in many cases, there are practical 
difficulties connected with the use of 
hot creosote that cannot be over- 
looked. 

When ties are treated, the preserva- 
tive is forced into the wood under 
pressure with the twofold purpose of 
getting the deepest practicable pene- 
tration and of making certain that 
enough of it will be retained within 
the wood cells to resist decay. Ex- 
perience has shown, however, that the 
greatest retention is found in a nar- 
row zone close to the surface of the 
tie. Beyond this zone, the amount 
of preservative decreases rapidly, for 
which reason an adzed surface is sel- 
dom as resistant to decay as the orig- 
inal surface was. 

On the other hand, a tie is rarely 
adzed deep enough to expose un- 
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treated wood. The application of the 
fresh creosote on the surface is, 
therefore, in the nature of a precau- 
tion to insure a higher resistance to 
decay, not to create a resistance that 
did not previously exist, since it is 
applied to wood that already contains 
some creosote. 

Again, the application is made on a 
top horizontal surface where the 
creosote does not run off but remains 
until it is absorbed into the wood. I 
am not convinced, therefore, that hot 
creosote will penetrate any deeper into 
the wood than creosote that has not 
been heated, although the hot creosote 
will probably be absorbed more quick- 
ly. This may not be true in the winter, 
and it may be desirable to heat the 
creosote during cold weather, but I 
am not convinced that it is necessary 
to do so during the normal working 
season, especially during the hot 
months. 

Every trackman has observed ties 
that have surface checks, many of 
which extend deeper than the plane to 
which ties are normall adzed, while 
split ties are found on every railway 
with which I am familiar. We do not 
apply creosote to these ties, although 
it might be economy to do so in some 
cases. Certainly the loss from surface 
checking and splitting is as great, and 
possibly greater, as the loss from adz- 
ing. I am at a loss therefore, to under- 
stand why we should insist on heat- 
ing the creosote for application on 
the adzed surfaces when we ignore 
these other avenues for the entrance 
of decay-producing germs. 

Assuming that it is desired to heat 
the creosote, two problems are pre- 
sented. The first is that of a small 
gang that is gaging, possibly in con- 
nection with tie renewals straightening 
rail, etc. Such a gang will work within 
somewhat restricted limits day by day, 
and will need only a small amount of 
creosote. For this reason, a small 
kettle can be used both to heat the 
creosote and to convey it to the point 
of use. Care should be exercised to 
avoid building too hot a fire under 
the kettle, for creosote ignites easily 
in the presence of a flame. 

The second problem is that of a 
large rail gang that moves from one 
to two or more miles a day. In this 
case stationary heating equipment is 
out of the question, and it will be 
necessary to mount the heater on a 
push car which can be moved along 
at the same rate as the rail crane. 
Otherwise, serious delays are likely to 
occur in delivering the preservative at 
the point where it is needed. This 
form of heater makes one more piece 
of equipment to get off of the track 
when trains must be cleared, and at 
the end of the day. 
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Not Worth While 


By THoMAs WALKER 


Roadmaster, Louisville & Nashville, 
Evansville, Ind. 


I doubt very much whether it is 
worth while to paint the adzed sur- 
faces of ties with hot creosote. The 
protection thus afforded is only super- 
ficial, since the preservative cannot 
be expected to penetrate to a sufficient 
depth to offer protection for a long 
period. Ties are subject to consider- 
able mechanical action, for which rea- 
son there is a measurable amount of 
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wear which can be counted on to 
destroy this superficial protection 
shortly, beneath the tie plates, at least 
where ordinary track spikes form the 
fastening. 

In track where the tie plates are 
fastened securely to the ties independ- 
ently of the rail fastening, there may 
be some advantage in painting the 
surfaces with hot creosote. In the or- 
dinary run of track, however, I be- 
lieve that the average section gang 
would be wasting time in applying 
creosote, which could be used to much 
better advantage on other work. 


Cleaning Out Storage Tanks 


How should one proceed to clean out wayside storage 
tanks? How should the mud or sludge be disposed of ? 


By an Auxiliary Pipe 
By R. N. Foster 


Water Engineer, Wabash, 
Decatur, III. 


Many flat-bottomed wood tanks 
are equipped with an auxiliary open- 
ing which is kept approximately flush 
with the floor of the tank. When it 
is desired to clean the tank, a tempor- 
ary trough is erected to carry away 
the sludge as it passes through this 
opening. The water is then drawn 
down through the conventional out- 
let serving the water columns, until 
it reaches a level a few inches above 
the sludge. The valve protecting the 
auxiliary opening is then opened, and 
the rered. yanz water with most of the 
mud and sludge runs out into the 
trough. What is left can then be shov- 
eled to this opening where, since it is 
generally semi-liquid, it passes out 
easily. Enough water should then be 
pumped into the tank to flush the 
floor and at the same time wash the 
sludge out of the trough. 

If the tank is near a track and con- 
siderable mud has accumulated, it may 
be desirable to run the sludge into a 
tight-bottom car, where it can be 
allowed to dry, after which it can be 
unloaded at some point of satisfactory 
disposal. If the car cannot be held, a 
car partly filled with cinders will filter 
the mud from the water, and the mud 
and cinders can be dumped at some 
convenient point. It may be that the 
tank is so located on high ground that 
a small drainage ditch to guide the 
waste water and sludge away to a 
lower level will be all that is necessary. 
Another way, where the mud must be 
removed from the vicinity but no 
track is convenient, is to construct a 
box underneath or close to the tank 


and allow the sludge to run into it 
and remain until dry, after which it 
can be disposed of as conditions per- 
nut. 

Steel tanks having conical bottoms 
are equipped with mud drums which 
can be connected with a sewer or a 
special drainage outlet. In this case, 
periodical flushing of the tank will 
prevent an appreciable accumulation 
of mud or sludge in the mud drum. A 
certain amount of mud adheres to 
the side of the tank and to the conical 
bottom, however, which should be 
removed at longer intervals. In doing 
this, the water is drawn down to the 
mud, which is scraped off and washed 
down into the mud drum, thence out 
through the drain valve. Care should 
be exercised to insure that the mud is 
not forced into the mud drum too 
rapidly, as this may stop the drain, 
The maximum amount of water avail- 
able should be used when scraping 
down the sides and flushing the tank. 


Uses Auxiliary Opening 
By G. C. Epwarps 


Master Carpenter, Erie, 
Paterson, N. J. 


When a tank is to be cleaned, the 
inlet is closed a sufficient time in ad- 
vance to allow the water to be drawn 
down through the regular delivery to 
locomotives, until the tank is almost 
empty. If the demand has not been 
sufficient to use all of the water in 
the tank, the remainder is wasted 
through the water columns or the 
tank delivery valves as the case may 
be. 

In wood tanks, a wash hole approxi- 
mately 6 in. in diameter is provided in 
the floor, so located that it comes be- 
tween floor joists. As soon as the tank 
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has been emptied, two men wearing 
rubber boots and using brooms, sweep 
the sediment through the wash hole. 
After the bulk of the accumulation 
has been removed a small amount of 
water is let into the tank to assist in 
washing out the remainder. Our tanks 
are cleaned frequently, so that the 
sediment does not become hard, mak- 
ing it necessary to resort to shovels 
or other tools. 

After the tank has been cleaned 
thoroughly, the washout hole is closed 
by means of two circular iron plates, 
each % in. by 8 in., with rubber 
gaskets. A 34-in. bolt through the 
center of the plates permits the assem- 
bly to be drawn. 
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In cleaning out a steel tank, the 
water is drawn from the tank through 
the washout valve which discharges 
into a special drain. The manhole at 
the bottom of the tank is removed and 
the sediment is cleaned from the steel 
surfaces by means of a small shovel 
and pails. Water is then let into the 
tank and the surfaces are thus flushed 
several times until all sediment has 
disappeared. 

Disposal of the sediment, whether 
mud or sludge, is generally an in- 
dividual problem for each tank. For 
this reason, there is no general rule, 
except that it should be wasted at any 
convenient point where its disposal 
will be satisfactory. 


Lining Vertical and Canted Rail 


Can a rail be lined more casily when it is vertical or 
when canted? Why? Does the amount of cant make any 


difference? 


Makes Little Difference 


By E. L. BANion 


Roadmaster, Atchison, Topeka & Santa Fe, 
Independence, Kan. 


Canting of the rail, to provide a 
wider contact between the locomotive 
and car wheels and the running sur- 
face of the rail, is a widespread prac- 
tice today. This cant is effected by in- 
clining the rail seat on the tie plates. 

It has been my experience that rail 
can be lined more easily when it sets 
vertically. On the other hand, in prac- 
tice, the canting is so slight that in 
most cases it is scarcely noticeable in 
its effect on lining. It has been noticed, 
however, that on sharp curves, where 
the rail tends to assume a decided 
cant under traffic, the additional cant 
thus created may seriously affect one’s 
ability to line this rail. It can be said, 
therefore, that while vertical rail is 
somewhat easier to line, no particular 
difficulties are encountered unless the 
cant is increased over that placed in 
the rail by the design of the tie plates. 


An Acquired Technic 


By C. H. Vogt 
Track Supervisor, Central of New Jersey, 
Jersey City, N. J 


The ability to line rail is acquired, 
since it is a development of the visual 
sense. While it is an acquired, rather 
than a natural, technic, some men 
develop greater ability to line than 
others. Being acquired, the canting of 
the rail is a thing apart and the ability 
to line rail is not affected in any way 


by the way in which the rails are set. 

There are optical illusions which 
the accomplished liner must allow for 
and endeavor to overcome. Every 
person who has lined track has noticed 
how shadows of trees or buildings 
across the track tend to throw him 
off. The top and the gage edge of 
the rail are highly polished surfaces 
which reflect sunlight, often in a con- 
fusing manner. 

This reflection on old rail makes 
satisfactory lining quite difficult, be- 
cause after years of service the rail 
does not set uniformly plumb or to a 
uniform cant, as the case may be. 
Again, the wear may not be uniform. 
The result is that the variation in the 
angle of reflection of the light from 
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different parts of the rail become very 
bothersome. Well-laid new rail, 
whether plumb or canted, is, there- 
fore, easier to line than old rail, and 
all lining is easier when the sun is low 
than when high. Most men prefer to 
line with the sun at their backs. When 
the sky is overcast, lining is always 
easier than when the sun is shining. 


Easier to Line Vertical 
By W. H. Sparks 
General Inspector of Track, Chesapeake & 


Ohio, Russell, Ky. 


In the first place, our heavier rail 
sections have a head of so much great: 
er width than the older and lighter 
sections that this, in itself, makes 
lining more difficult than formerly. 
When rail sets upright or is given 
the slight cant employed on most 
roads, the passing wheels polish the 
surface along the gage edge of the 
head, and there is, or should be, no 
particular difficulty in lining the rail 
other than that which is imposed by 
the width of the head. 

It is well known, however, that in 
time the cant of a canted rail tends to 
increase. This may reach the stage, 
particularly on lines carrying a heavy 
traffic, where the wheels bear more 
on the outer part of the head, leaving 
unpolished spots or ribbons along 
the gage edge, which are quite con- 
fusing to the eye and, obviously, lining 
becomes more difficult. 

I believe that most trackmen will 
agree that a rail which has only the 
normal amount of cant usually given 
in the tie plates, can be lined with the 
same ease as a rail that is vertical. 
Where the cant is increased, however, 
whether by design or otherwise, lining 
may be much more difficult. 


A High Lift or a Light Lift? 


When reballasting, under what conditions should track 


be given a high lift? A light lift? Why? 


Several Reasons for Each 
By C. G. FuLNecky 
Assistant District Engineer, New York, 
Chicago & St. Louis, Frankfort, Ind. 


When reballasting, there are a num- 
ber of conditions which make a high 
lift desirable. The most important of 
these are (1) where the old ballast is 
foul and churning; (2) when laying 
new rail on track which has not been 
surfaced recently and in which the 
ballast is worn out and dirty; (3) 
when changing from an inferior grade 
of ballast to a better grade, say from 


cinders to stone; and (4) when mak- 
ing a grade revision in which the track 
can be raised economically on ballast. 

While the reasons for making a 
light lift are not so numerous, far 
more track is given a light lift every 
year than a high light. Among the 
more important conditions indicating 
the desirability of a light lift are (1) 
the out-of-face ‘surfacing of track 
that is center bound; (2) where tie 
renewals are heavy enough to warrant 
a light raise to facilitate the work; 
and (3) where old ballast that shows 
signs of becoming foul can be saved 
by a light raise, with new ballast 
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placed in the cribs and on the shoulder. 

It has been assumed that the depth 
of the existing ballast is ample to meet 
all load-carrying requirements, for 
which reason kinds of ballast, ballast 
depths, weight of rail and other col- 
lateral conditions, including train 
speeds and density of traffic, which 
might influence the decision between 
a high and a low lift have not been 
mentioned. 


Track Needs New Life 


By District ENGINEER 


This is a question which is particu- 
larly pertinent at this time when in- 
dications point to a more liberal use 
of ballast in the immediate future. 
Owing to conditions with which we 
are all familiar, reduced appropria- 
tions have placed severe restrictions 
on the use of ballast since 1929. As 
a result, the average age of the bal- 
last in the tracks of the roads as a 
whole is considerably greater than 
it was in 1929. As the period between 
renewals is extended, it becomes of 
added importance that the amount of 
lift the track should receive should be 
given serious study, with a view to 
balancing the results with the funds 
available for applying the ballast. 

In making this study, a number of 
considerations must be kept clearly in 
mind. In the first place, a certain 
amount of resilience in the track is 
beneficial, since it will aid in absorbing 
the shocks to equipment. This is 
exemplified by the fact that frozen 
track seldom rides as smoothly and 
the damage to equipment is greater 
in the winter than when there is no 
frost in the roadbed. It is the common 
experience that track which has not 
been raised for a long time loses its 
resilience and becomes “dead,” after 
which it cannot be made to ride well, 
even with repeated routine surfacing. 
Center-bound track is another condi- 
tion which cannot be overcome per- 
manently by mere surfacing, since it 
follows logically from dead track, ex- 
cept occasionally on unstable roadbed 
or where the ballast shoulder is slack. 

Where either of these conditions 
exists and the ballast is clean and of 
sufficient depth, a lift of two or three 
inches is generally sufficient to re- 
store the track to good riding condi- 
tion, provided the ballast shoulder is 
ample. Again, where tie renewals are 
heavy, the track should be given a 
light lift, say two inches, at the time 
the renewals are made. This will elim- 
inate much rough track after the tie 
gang has passed. 

Not infrequently ballast that is ap- 
parently clean will start to churn if 
the track has not received a general 
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surfacing for a long period. Where 
this happens, a light lift, with hand 
cleaning at the points where churning 
is beginning to develop, may overcome 
the trouble and delay the necessity for 
a major application of ballast for sev- 
eral years. 

Obviously, if the ballast is of in- 
sufficient depth, the track should be 
given a higher lift to provide the 
proper load distribution on the road- 
bed. If the ballast is stone and is 
foul, as it is likely to be, it should 
be cleaned before the new ballast is 
applied. If it is gravel, the old bal- 
last should be thrown out on the 
shoulder of the roadbed. In either 
case, a minimum lift of six inches on 
new ballast will probably be necessary, 
with still greater lifts through sags. 

A variety of ballast-cleaning equip- 
ment is available today, which enables 
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maintenance officers to recondition 
track by cleaning the ballast and mak- 
ing a light raise, which a few years 
ago would have required a major 
ballast application. On the other hand, 
this practice cannot be continued in- 
definitely, since it will eventually be- 
come necessary to make a high lift, 
not only to replace the old ballast, but 
to eliminate the uneven surface which 
invariably develops under this prac- 
tice, despite repeated general sur- 
facings. 

Where the track is reballasted in 
connection with a rail program, and 
its condition is such that only a gen- 
eral surfacing would have been neces- 
sary, a light lift for the new rail may 
be sufficient. On the other hand, 
where the rail needs renewal, other 
track conditions are usually not of the 
best, and a high lift may be required. 


When Old Stone Masonry Fails 


Iihen an old stone pier or abutment begins to fail 
through breakage of the individual stones, what can be 
done to arrest the progress of the disintegration and to 


repair the damage? 


Would Renew Structure 


By Cuartes P. Disney 


3ridge Engineer, Canadian National, 
Toronto, Ont. 


Generally speaking, when an old 
masonry pier or abutment starts to 
fail from the disintegration or crush- 
ing of the individual stones, the fail- 
ure can be traced to the fact that the 
structure was designed perhaps 50 or 
more years ago, for loadings that 
may have not been more than 20 per 
cent of those imposed today. In many 
cases, too, one finds that the construc- 
tion, despite some of the eulogies we 
hear about the old-time engineers, was 
anything but honest and well carried 
out. Furthermore, almost without ex- 
ception, when a stone abutment is in 
this condition, we find that it has been 
built on a bad foundation, the usual 
practice having been to lay a bed of 
square timbers on which to start the 
cut stone. These timbers were never 
fastened together; they were usually 
placed in dry ground above the water 
table and have, for the most part, 
disintegrated, thus allowing the 
courses of masonry to get out of line 
and to spread. 

While there are cases where it 
might be economical to save an abut- 
ment of this kind, in 99 per cent of 
the cases it is a waste of money to 
endeavor to do so. From my own 
viewpoint, based on extensive experi- 
ence with such structures, the cheap- 


est and best procedure is to design a 
new structure of sufficient size and 
capacity to carry the modern loads 
which are being imposed. Having 
designed the new structure, it is our 
practice to design the necessary false- 
work, usually consisting of timber 
bents and steel or timber beams, to 
permit removing the existing sub- 
structure, at the same time maintain- 
ing traffic. We then place this false- 
work, which of necessity must be sub- 
stantial to handle traffic even tempor- 
arily, and leave it in place for 8 or 
10 years, or until such time as it 1s 
approaching the end of its service life 
and we have made an adequate return 
on the money invested in it. The old 
structure is then torn out and rebuilt. 

I am aware that not a few railways 
are wasting a lot of money in letting 
their bridge and building forces plas- 
ter or, as they call it, point old ma- 
sonry structures. Usually, this point- 
ing is worse than useless, as it is not 
even done with a cement gun but by 
hand. However, as already suggested, 
there may be cases where it is eco- 
nomical to make the effort to repair 
old masonry which is failing in the 
manner stipulated in the question, al- 
though it has been my experience that 
such cases are rare. 

Tremendous sums of money have 
been wasted in the past in efforts to 
save such structures by patching and 
pointing the old masonry. Most of 
this money would have been better 
spent if it had been used to replace 
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these structures with new designs 
which were able to carry the heavier 
train loading of today. 


Depends on Cause 
By L. W. Skoy 
Office Engineer, Chicago, Burlington 
& Quincy, Chicago 


The remedy will depend on the 
cause of the disintegration. In those 
structures where a small percentage 
of the individual stones have deterio- 
rated considerably more than the re- 
mainder owing to these stones being 
of poorer quality, they can usually be 
taken out and replaced with concrete. 
Where the deterioration is general, 
however, encasement in concrete, 
which is well bonded to the original 
masonry with dowels, may be effec- 
tive. Where vertical cracking of the 
individual stones occurs in piers as 
a result of loading and vibration, this 
action can sometimes be arrested by 
placing heavy steel bands made from 
T-rails or similar sections. These 
bands should be so designed that they 
can be drawn up tightly on all sides. 
If the pier is more than 20 ft. long, 
the band should be held in position 
by means of rods through the piers 
and clamped to the rail to prevent the 
possibility of spreading. Where piers 
are encased in concrete, particular at- 
tention should be given to excluding 
the entry of water between the con- 
crete and the stone. In some cases this 
may require that the pier be capped 
with concrete. 


Assigns Four Causes 


By GENERAL Bripce INSPECTOR 


I have had to contend with numer- 
ous failures of this type for which 
I have been able to assign four causes, 
namely, (1) overloading, (2) weath- 
ering, (3) poor foundation and (4) 
“skinning the job.” 

Where overloading occurs there is 
usually little that can be done except 
to replace the structure, although it 
is sometimes possible to extend the 
footing and jacket a pier. This is less 
often feasible with an abutment, al- 
though it can be done in some cases 
where the masonry is otherwise sound. 
If foundation conditions are difficult 
it is probable that it will be cheaper 
to replace the structure than to try 
to extend the foundation. 

Most stone piers and abutments 
were built prior to 1890, about which 
date concrete was beginning to dis- 
place stone. While much of the stone 
that was used in these structures was 
of excellent quality and has resisted 





Railway Engineering a Maintenance 


weathering well, the age of the struc- 
tures is such that more or less de- 
terioration has taken place, and the 
inferior grades of stone have failed 
or are now failing. In many cases this 
action is being hastened by the fact 
that present loading is far in excess 
of that for which the piers were de- 
signed. Where only an_ occasional 
stone or the upper courses are failing 
it is often possible to remove them 
and replace them with concrete. Not 
infrequently a relatively thin encase- 
ment of concrete will protect the 
structure from further deterioration, 
but where this is done it is well to 
consider the desirability of grouting 
under pressure to insure homogeneity 
of the original masonry. 

If the foundation is poor or over- 
loaded it 1s generally more economical 
to replace the structure than to at- 
tempt to salvage it. Most stone piers 
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and abutments rest on timber gril- 
lages, some of which are partly de- 
cayed, making underpinning both ex- 
pensive and uncertain as to results. 
On the other hand, where conditions 
are favorable, this may be the best 
solution. 

Not a few failures in substructures 
have occurred because the original 
construction was “skinned.” It was 
not uncommon in the days of hectic 
railway expansion to construct the 
exterior courses of piers and abut- 
ments with excellent cut stone and 
then fill the interior with spalls and 
pour enough natural cement grout 
over them to fill the voids. I have seen 
some cases where ungrouted sand was 
used for this filling. Many of these 
structures are still standing, but when 
they start to fail they go rapidly, and 
there is no alternative but to replace 
them with new structures. 


on Curves 


IVhat measures are necessary to insure the maintenance 
of uniform elevation on curves? What ts the importance 


of each? 


A New Viewpoint 


3y District ENGINEER 


Uniform elevation on curves has 
always been recognized as important, 
but a fuller appreciation of this im- 
portance is being stimulated by the 
growing tendency to shorten train 
schedules to the point where speeds 
far in excess of those we have been 
accustomed to are becoming quite 
common. 

Minor irregularities in the elevation 
of a curve which might be barely 
noticeable at 40 miles an hour, may 
cause extreme discomfort to pas- 
sengers when the speed reaches 80 
or 90 miles, or more, an hour. For this 
reason, where high-speed trains are 
heing operated, it becomes necessary 
to develop an entirely new viewpoint 
with respect to the maintenance of 
curves. It might also be well for some 
of us who have not yet been called on 
to prepare for these shortened sched- 
ules to be giving consideration to the 
subject. 

In the first place, the roadbed must 
he stable and the ballast of sufficient 
depth to distribute the load to the 
subgrade or uniformity of elevation 
cannot be maintained. As a corollary, 
only sound ties should be allowed to 
remain on a curve, for neither surface 
nor gage can be maintained to the 
proper standard unless the rail has a 
solid bearing. 

Line, gage and surface are so in- 


terrelated that defects in one will be 
communicated to the others, with 
<letrimental effect on the riding qual- 
ity of the track. Line is particularly 
important, however, since only a slight 
divergence from the correct alinement 
may create a marked difference in the 
radius of curvature. In this case, if 
the elevation is uniform around the 
curve, it will not be the correct eleva- 
tion for that part which is out of line, 
and the cars may be given a severe 
side swing. This is just as essential 
on the spirals as on the body of the 
curve itself. 

String lining is the most practic- 
able method of maintaining perfect 
alinement around a curve. Through 
this method small defects which are 
not readily apparent to the eye be- 
come obvious and can easily be cor- 
rected. It has the further advantage 
that it can be used by most foremen, 
and if the foreman is unable to mas- 
ter it, the supervisor certainly will 
be able to do so. 

If uniform elevation is to be main- 
tained it is essential that the track 
level be used constantly, not only 
when working, but at other times to 
check conditions. It is never safe for 
a foreman to rely on his eye, for small 
variations in the elevation of a curve 
are seldom detected visually. 

Another important point for con- 
sideration is the amount of elevation 
In the past, there has been a tendency 
to apply too much elevation, with the 
result that it was excessive for all 
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hut a few trains. Excessive elevation 
makes it difficult to maintain uniform 
elevation and equally difficult to main- 
tain gage and line. The life of the 
low rail is definitely shortened by the 
additional load it must carry during 
the passage of slow trains; the ties 
are damaged by repeated gaging and 
regaging ; and much labor is wasted in 
the effort to keep the curve in repair. 


Drainage Is Essential 


By Diviston ENGINEER 


I would put drainage as the first 
essential to the maintenance of uni- 
form elevation on curves, for no track 
can be kept in good surface unless the 
roadbed is well drained and solidified, 
and rests on clean ballast. The next 
requisite is sound ties, this being 
specially important for the mainten- 
ance of gage, since both line and sur- 
face are affected adversely by poor 
gage, and correct gage cannot be main- 
tained on poor ties. 

The third essential is that the ele- 
vation be chosen to conform to the 
traffic. It is true that in all but a few 
cases curve elevation is a compromise, 
hecause trains differ widely in speed, 
but it should not be overlooked that 
too much elevation is likely to be 


harder on the track and equipment 


than too little, that is, within the or- 
dinary limits of practice. In general, 
the elevation which gives comfortable- 
riding conditions for the fast trains 
should not be too great for the slower 
speeds on curves, say, up to 2 deg. 
For sharper curves it is better to re- 
strict the speed of fast trains than to 
introduce elevation that will be ex- 
cessive for slow movements. 

The remaining measures are purely 
those of routine maintenance. If uni- 
form elevation is to be maintained 
it is essential that the foreman always 
use the track level when surfacing. 
Small variations in elevation cause 
the cars to roll, while those of greater 
magnitude result in severe lurching 
or side swings which may cause pas- 
sengers to become apprehensive. The 
use of the level should not be con- 
fined to periods of surfacing, how- 
ever, for the elevation should be 
checked frequently with the track 
level. 

Joints should not be neglected. The 
bolts should be kept tight, the ties well 
tamped and the gage to standard. 
The joints in the low rail tend to give 
more trouble than those in the high 
rail, but both are important. Loose 
joints not only cause discomfort to 
passengers, but they spoil what would 
otherwise be good line and surface. 

Smooth line is as important in the 
maintenance of uniform elevation as 
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any of the factors which have been 
mentioned. Even small defects in the 
line of curve will cause severe lurch- 
ing at speed, and this tends not only to 
increase the distortion of the line, but 
to affect the surface as well. Every 
time any work is done on a curve care 
should be taken to adjust the line, for 
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although the elevation may be cor- 
rect and uniform for the degree of 
curve which has been established, 
even a small variation in the line may 
make considerable change in the de- 
gree of curvature and the elevation 
will not be correct for that part of the 
curve which is out of line. 


Deeper Ties on Open Decks 


When installing deeper ties on open-deck bridges, what 
procedure should be followed? What precautions should 
be observed with respect to the passage of trains? 


Precautions No Different 


By H. AvustILy 


Bridge Engineer, Mobile & Ohio, 
St. Louis, Mo. 


To answer the last question first, 
in renewing ties on open-deck bridges 
with ties of deeper section, the same 
precautions with respect to the pas- 
sage of trains should be observed as 
in any case of tie renewals. It has 
been my practice to use a wooden shim 
about 16 ft. long, of the same width 
as the base of the rail or of the tie 
plate, dressing it down with an adze 
to form a wedge with a feather edge. 
This can be slipped under the rail, or 
tie plates, to form a runoff, provided 
the difference in depth between the 
new and old ties is about 1% in. and 
the rail is not too stiff. The ties can 
then be renewed out of face as far as 
time between trains will permit. When 
necessary to prepare for the passage 
of a train, one row of spikes for each 
rail is pulled, the others are eased off 
and the shim is inserted for a runoff 
onto the old deck. 

If the increased depth of the new 
ties is greater or the stiffness of the 
rail will not permit so short a runoff, 
the track should be jacked up all of 
the way across the bridge and wooden 
shims about 16 ft. long and of the 
proper thickness to bring the rail to 
the new grade, inserted between the 
bottom of the ties and the stringers. 
These shims can then be removed in 
sections as the new ties are inserted. 


Procedure May Differ 


By GENERAL INSPECTOR OF BRIDGES 


In general, the method to be fol- 
lowed will depend on the frequency 
and speed of trains, the weight of the 
rail, the length of the bridge, the 
difference between the old and new 
ties and whether slow orders will be 
tolerated. If the bridge is a short one 








on a branch line where trains are im- 
frequent, it is often possible to re- 
move the rails and renew the ties 
without making any provision for 
the passage of trains during the 
progress of the work. 

If the bridge is longer and the work 
cannot be completed between trains, 
the procedure will then depend on 
whether slow orders are permitted, 
the weight of the rail and the differ- 
ence in the depth of the old and new 
ties. If the rail is a light section, say 
90 Ib. or less, it will be flexible 
enough to admit of a relatively short 
runoff, the length of which will in 
turn depend on the additional depth of 
the new ties and the minimum per- 
missible speed. 

Assuming that a slow order can be 
effected, a wedge-shaped shim should 
be prepared for insertion under the 
rail on the old ties to provide a runoff 
from the new ties. This should not be 
greater than at the rate of 3 in. to 
the rail length, for which reason the 
shim should be not less than 11 or 
22 ft. long for differences of 1 and 2 
in., respectively. This type of runoff 
should not be employed where the ad- 
justment is more than 2 in., or where 
train speeds are not reduced. 

On main-line high-speed track, slow 
orders should be avoided if the work 
can be done safely without resorting 
to them. Aside from speed, main-line 
rail is likely to be so stiff that a short 
runoff will kink it. For these reasons 
the method of changing the ties will 
differ from that on a branch line. In 
this case, the rail should first be raised 
to the new elevation over the full 
length of the bridge by inserting shims 
either on top of the ties or between 
the ties and the stringer. This then 
permits the change to be made in the 
same manner as if the new and old 
ties were of the same dimensions. In 
other words, it becomes an ordinary 
renewal job. This should be done re- 
gardless of the length of the bridge 
or the depth of the new ties. 

I prefer to do the shimming direct- 
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ly under the rail on steel spans, since 
this eliminates the use of hook bolts 
or other means of holding the ties 
and shims in place, while the shims 
are in plain view for inspection. They 
should be of hardwood and of suf- 
ficient thickness to permit removal of 
the tie plates which thus become 
readily available for application as the 
new ties are installed. 

If the change is to be made on a 
timber trestle, which occurs less often 
than on a steel span, it may be better 
to insert the shims under the ties, 
placing one over each stringer. They 
can be made of the same length as 
the panels. If the ties are renewed a 
panel at a time, the shims are simply 
pulled out when the old ties are re- 
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moved. If the interval between trains 
does not permit this, however, they 
can be made in shorter lengths or a 
shim can be inserted under each tie, 
or in an emergency the longer shims 
can be sawed in two when necessary 
to close the track. In any event they 
should be of sufficient thickness to 
permit removal of the tie plates. 

If the work is done in the manner 
outlined, the precautions to be ob- 
served are the same as those required 
in any ordinary job of renewing 
bridge ties. This will include a line- 
up of trains and flagging. It will be 
particularly helpful if the gang is 
provided with a portable telephone 
set, to enable the foreman to keep 
in touch with the dispatcher. 


What Makes Putty Crumble? 


What causes putty to crack and shake out? How can 


this be prevented? 


May Be Poor Quality 


By A. L. BECKER 


Architect, Missouri Pacific Lines, 
Houston, Tex. 


Glass and putty comprise only a 
small part of the total cost of a build- 
ing, while the actual cost of the ma- 
terials is small, compared with the 
labor involved in applying them. If 
these materials do not prove satisfac- 
tory, however, the resulting dissatis- 
faction, annoyance and expense may 
be entirely out of proportion to the 
original installation cost. 

For these reasons, care should be 
exercised to clean the wood thorough- 
ly and prime it with white lead and 
oil to prevent it from absorbing any 
of the oil from the putty. After the 
priming coat has dried thoroughly, a 
thin layer of putty should be spread 
on the rebate of the open sash and the 
glass pressed into it until it has an 
even bearing. Next, the glass should 
be secured in place by means of 
glazier’s points, spaced approximately 
6 in. apart. The final application of 
putty to fill the rebate is then made. 

Where no particular brand is called 
for, the common commercial putty 
which is generally used for setting 
glass, is frequently of very poor qual- 
ity. For this reason, the owner should 
specify a putty made of soft amor- 
phous-chalk whiting, linseed oil and 
not more than 10 per cent of white- 
lead paste. Amorphous-chalk whiting 
absorbs oil readily and retains it per- 
manently, producing a putty of velvety 
texture, which has a smooth surface 
that is easily painted. 


Adding not more than 10 per cent 
of white-lead paste will cause the 
putty to adhere sufficiently to prevent 
it from shaking loose. A larger 
amount of white lead will cause the 
putty to dry too hard and adhere so 
firmly to the rebate as to make re- 
glazing difficult without damaging the 
muntins. As a further protection 
against drying and cracking, the putty 
should receive three coats of lead and 
oil paint of the best grade. 


Usually Poor Materials 
By Inspector OF BUILDINGS 


To be dependable, putty should be 
made of pure whiting, which is an 
amorphous chalk, and pure linseed oil. 
Poor materials, adulteration or sub- 
stitutions, always result in an inferior 
product, such as the ordinary stock 
material or commercial putty. Whiting 
is sometimes adulterated with marble 
dust to increase its weight. If an in- 
ferior oil is used it will dry out and 
the putty will crack and fall out. 
Furthermore, if petroleum is used as 
an adulterant, the putty will crumble 
in the presence of water. 

Many putty failures can be traced 
to faulty workmanship. Only first 
grade material should be used and the 
wood surfaces should be well cleaned 
and painted with white lead and lin- 
seed oil which has been thinned to a 
priming consistency. After the prim- 
ing coat has dried, a relatively thin 
coat of putty should be spread uni- 
formly on the bottom of the rebate 
and the glass pressed firmly into it. 
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As soon as the glass is hedded evenly, 
it should be secured with glazier’s 
points, and the rebate filled with putty. 
The sash should be handled carefully 
until the putty is well set and ready 
for painting. As a protection, which 
will increase its life, the putty should 
be painted with lead and oil when 
the sash is painted. 

The proper bedding of the glass 
and the firmness with which it is 
secured will have much to do with 
the life of the putty, for if the glass is 
held loosely in the rebate or the sash 
rattles in the wind, even the best of 
putty will crack and fall out. On the 
other hand, if the sash is tight and the 
glass is well secured, good putty 
properly applied and protected with 
paint should last for years. Again, the 
priming coat is important since dry 
unprimed wood will rob the putty of 
its oil, cause it to crumble and reduce 
the bond between putty and wood. 

If a small amount of white lead, 
say not more than 10 per cent, is 
added to the whiting, the putty will 
be much tougher and more velvety in 
texture. The white lead will also in- 
crease its adhesion to the wood sur- 
faces, even to the extent of making 
it difficult to remove. If more lead is 
used, however, the putty will become 
extremely hard when dry and may 
form a bond with the wood, which 
cannot be broken. 

It should be understood that the 
foregoing discussion refers only to 
the use of putty with wood sash. 
Where putty is to be used with steel 
sash, a special product containing 
litharge will give far better results. 


Precautions Not Taken 


By E. C. NevImLte 
Bridge and Building Master, Canadian 
National, Toronto, Ont. 


In general, putty cracks and falls 
out because the surface on which it 
is applied is so dry that it absorbs the 
oil from the putty, robbing it of its 
elasticity and cohesiveness. All new 
sash should be primed thoroughly be- 
fore the glazing is done; otherwise, 
the putty will soon dry out and will 
crack and crumble, allowing moisture 
to enter between the putty and the 
glass, and thus cause the putty to fall 
out. When renewing the glass in an 
old sash, it is also a good policy to 
apply a coat of paint to fill up the 
pores in the dry wood before resetting 
the glass. Following this, after the 
putty has become firm, the outside sur- 
face should have a coat of paint to 
protect it from the weather. If these 
precautions are taken, there should be 
no trouble from putty cracking or 
falling out. 











Colored Valve Wheels 


IN order to permit ready identifica- 
tion of valves in various classes of 
service, Jenkins Brothers, New York, 
has developed a new type of valve 
wheel which is molded of colored 
plastic materials. The new wheel, 
which is furnished in five standard 
colors—blue, red, black, green and 
gray, can be had either unmarked, or 
with any one of five standard service 
markings molded on the top in relief. 





Valve Equipped with One of the New Cov- 
ered Colored Wheels 


In addition to their practical advan- 
tage in identifying valves in various 
pipe systems, it is claimed that the 
new wheels are strong, cool to the 
touch, easy to grasp, sanitary and per- 
manent in color. 


All Purpose Grinder 


A NEW all-purpose rail grinder has 
been introduced by the Mall Tool 
Company, Chicago. Mounted on a 
four-wheel carriage, this grinder is 
powered with a four-cycle, air-cooled 
gasoline engine which develops 12 to 
16 hp. at speeds ranging from 1,400 
to 2,500 r.p.m. Power is transmitted 
to the grinding wheels by means of a 


series of four V-belts through the 
countershaft. The peripheral speed 
of the grinding wheel, which is 14 in. 
by 1% in., is said to be about 9,500 
ft. per min. 

A feature of this grinder is the 
positive toggle precision grinding 
wheel feed. Due to this feed and the 


The New Mall 
All-Purpose 
Grinder 


rigid steel chassis, it is said that the 
grinding wheel is adjusted to an ac- 
curacy of 0.003 in. A power take-off 
is provided to permit a flexible shaft 
to be attached quickly for free hand 
cup-wheel grinding, rail-end slotting 
and switch-point grinding. This ma- 
chine will grind over a transverse dis- 





ie. 








tance of 14 in. Other features of the 
grinder are a pivot turning device to 
permit the grinding work to be 
changed quickly from rail to rail; a 
waterproof magneto; an air filter; an 
adjustable governor; and aluminum 
wheels with cast-steel rims. The ca- 
pacity of the gasoline tank is 10 gal., 
and the total weight of the machine is 
600 Ib. 


Rail Inspector 
THE MAGNETIC Signal Company, 


Los Angeles, Cal., is marketing a rail 
inspecting device, known as the Type 
804 Sands rail inspector, which, 
through the agency of a magnifying 
mirror, makes it possible for the op- 








erator to obtain a clear view of the 
underside of the head and the web of 
the rail while standing in an erect 
position. In this device the mirror is 
mounted, by means of two adjustable 
arms, on a dolly consisting of two 
double-flanged rollers arranged in 
tandem, the unit being pushed along 






View of a Hori- 
zontal Split 
Web as Re- 
flected by the 
Mirror of the 
Sands Rail In- 
spector. 


on the rail by an adjustable handle. 
As the operator pushes the device 
along, he watches for defects on the 
underside of the head of the rail by 
noting the reflection in the mirror. 
The magnifying mirror is curved 
and ground both crosswise and length- 
wise to provide magnification without 
excessive distortion, the image of the 
rail reflected by the mirror being ap- 
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proximately double actual size. The 
position and angle of the mirror can 
be adjusted readily to adapt it to the 
operator's vision and to various 
weights of rail. By means of a fold- 
ing joint and a pin connection at its 


Railway Engineering a Maintenance 
lower end, both provided with wing 
nuts for tightening, the pusher arm 
of this device is adjustable at two 
points so that operators of varying 
heights can readily adapt it to their 
particular needs. 





What Our Readers 


Some Early 
. 
Experiences 
Elgin, Tex. 
To THE EpITor: 

In looking over some old copies of 
Railway Engineering and Mainte- 
nance, I ran across an editorial on 
loose bolts on page 537 of the Novem- 
ber, 1933, issue. This discussion 
aroused memories of my early days 
on the Southern Pacific. 

About 1870, we had a master me- 
chanic named Tilden in charge of the 
shops at Algiers, La., who designed 
and built a car about the size and shape 
of a push car, upon which he installed 
a small upright boiler and an engine, 
together with some power tools which 
will be mentioned. This was known 
as a punch car. : 

At that time the rails were of 
wrought iron, with chairs used only 
at the joints. Those on our road were 
of two sizes, 344 and 3% in. high, 
respectively. Two designs of chairs 
were used to hold them in place, no 
other joint fastening being employed, 
since the chairs were intended to hold 
them in horizontal alinement. One of 
these chairs had a smooth bearing sur- 
face for the base of the rail ; the other 
had a transverse lip or step about mid- 
vay of this surface, and acted like a 
modern compromise joint to bring the 
running surface of two rails of un- 
equal height to the same elevation. 

Sometimes, however, one or both 
rails would creep enough to become 
disengaged from the chair. The pri- 
mary purpose of the punch car was, 
therefore, to prepare the rail ends for 
the application of an additional joint 
fastening which would act as a splice 
and thus overcome the difficulty of 
wide joint gaps and offset rail ends. 

In operation, the chair was removed 
and the spikes were raised for some 
distance back of the joint to allow 
the rail to be lifted enough to slip the 
punch under the ball of the rail. The 
engine was then started and two holes 
for bolts were punched in each rail 
end. While this operation was under 
way, the dirt was being dug from un- 
der the ends of the ties. 





Think 


After the punching was completed 
over a section of track, the power was 
transferred to a shaft which had a 
circular saw at each end, the saws 
were lowered and the ends were sawed 
off the ties to bring them to a stand- 
ard length of 10 ft. In those days the 
ties were 12 and 13 ft. long, some of 
them having bearing faces 2 ft. wide, 
these latter generally being inserted 
at the joints. The timber was cypress, 
and we paid 30 and 35 cents a tie, re- 
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gardless of length or cross-sectional 
dimensions, delivered at Bayou des 
Allemands, La. 

Sections were five miles long. My 
duties included the assignment as 
track walker. I carried an outfit of 
tools consisting of 1 short-handled 
maul, 1 cold chisel, 1 wrench, a few 
bolts, some spikes, copper wire taps 
and a small oil can. 

I began working for the Southern 

acific in 1874, when I was 14 years 
old, on section No. 7 at Bayou des 
Allemands. The wages were $1 a day 
and the day lasted from sunup to sun- 
down. We lived in camp and paid 
$14 a month for board, and every man 
was required to provide himself with 
a long-handled spade. We did our 
own washing and chopped up old ties 
to keep warm during the winter. We 
hunted ducks and rabbits on Sunday, 
and coons—the four-legged variety— 
on Saturday nights. Yet everyone 
was contented and happy. 

CHARLES WEIGEL. 





New Books 


Roadmaster’'s Proceedings 


PROCEEDINGS of the Roadmasters’ and 
Maintenance of Way Association of 
America for 1935, 162 pages, 6% in. by 
934 in. Bound in cloth. Published by the 
Association, 319 North Waller Avenue, 
Chicago. 


This volume contains the record of 
the fiftieth convention of this the old- 
est association of maintenance of way 
officers in America, for which reason 
considerable space is devoted to papers 
of an historical nature which were 
presented at a special evening session. 

As in past years, the convention 
program included five committee re- 
ports and several papers and ad- 
dresses. The subject matter of the 
reports covered the Handling and Dis- 
tribution of Ties; Ballasting and Re- 
surfacing Track; Recent Develop- 
ments in the organization of Track 
Forces; Maintenance of Tracks in 
Terminals—Organization, Materials 
and Methods; and Maintenance, 
Reclamation and Repair of Frogs, 
Switches and Other Track Material. 
The papers included Today’s Trans- 
portation Picture, by G. S. Fanning, 
chief engineer, Erie; Track Main- 
tenance, by C. J. Geyer, engineer 
maintenance of way, Chesapeake & 
Ohio; Safety, by J. V. Neubert, chief 
engineer maintenance of way, New 
York Central; Railway Problems of 
Today, by S. T. Bledsoe, president, 





Atchison, Topeka & Santa Fe; and 
Truck Nosing, by H. A. Otis, me- 
chanical engineer, Chicago Rapid 
Transit Company. 


Maintenance Problems 


RAILWAY Maintenance Problems, by Lt. 
Col. H. A. Hull, formerly district engi- 
neer, London & North Western and Lon- 
don Midland Scottish, Northhampton, 
England, 5% in. by 8% in. 82 pages, illus- 
trated. Bound in cloth. Published by the 
Railway Gazette, 33 Tothill street, West- 
minster S.W.I. London, England. Price 


5 shillings, net. 


The nature of this book is well de- 
scribed by the title; it comprises a 
compilation of practical problems en- 
countered in the maintenance of road- 
way, tracks, bridges, buildings and 
other railway structures, together with 
an account of the manner in which 
the problems were solved. Most of the 
illustrations are drawn from the per- 
sonal experience of the author, who 
explains at considerable length his 
reasons for the measures adopted. 
There is no pretext at covering the 
entire field of maintenance, but rather 
such phases of it as have been fre- 
quent sources of trouble and differ- 
ences of opinion. Among the subjects 
covered are embankment slips, drain- 


age, structure foundations, bridge 
substructures and superstructures, 


building defects, and a chapter on 
shovel tamping. 











More Employees on 
Railroads in April 

The Class I railroads of the United 
States, excluding switching and terminal 
companies, had a total of 1,049,543 em- 
ployees on their payrolls as of the middle 
of April, according to reports compiled 
by the Interstate Commerce Commission. 
This number represents an increase of 
26,850 employees, or 2.6 per cent, as com- 
pared with the middle of March, and an 
increase of 72,454 employees, or 7.4 per 
cent, as compared with the number in 
April, 1935. 


Second Railroad Week 
Planned for July 13-18 


Remembering the outstanding success 
which ‘greeted the efforts of the railroads 
during the presentation of “railroad week” 
in the summer of 1935, the Western rail- 
roads have decided to observe the second 
annual railroad week during July 13-18. 
In announcing this decision H. G. Tay- 
lor, chairman of the Western Associa- 
tion of Railway Executives, said that at 
least 500 towns are expected to present 
programs this year, as compared with 
about 400 last year. “Nothing in rail- 
road history,” he continued, “so stimu- 
lated public interest in steam carriers or 
proved so helpful to the morale of rail- 
road personnel.” The celebrations this 
year, he said, will include “proclamations 
by governors and mayors, decorations of 
railroad property and business houses, 
unique publicity, hand-car derbies, train- 
calling contests, Red Cap races, rail walk- 
ing contests, the blowing of locomotive 
whistles, visits to railroad shops and 
roundhouses, exhibits of both new and 
old railroad equipment, picnics and out- 
tings, gala street dances, popularity con- 
tests, colorful parades, and speeches be- 
fore luncheon and civic clubs. These and 
many other forms of entertainment will 
constitute one of the most eventful weeks 
in western railroad history.” 


Employees’ Compensation 
for Co-ordination Losses 
Dismissal wages and other forms of 
compensation for railroad employees who 
may be displaced or otherwise affected 
by the consolidation of the facilities or 
services of two or more carriers acting 
jointly are provided for in an agreement 
which was recently consummated between 
representatives of the railway labor 
unions and the railroad managements. 
The agreement, which is for a period of 
five years beginning on June 18, 1936, 
does not apply to “rises and falls and 


changes in volume or character of em- 
ployment brought about solely by other 
causes,” and does away with the necessity 
for the enactment of the Wheeler-Crosser 
bill, which would restrict reductions in 
railroad employment. The agreement 
provides (1) for reimbursement of em- 
ployees who, as the result of consolida- 
tion, etc., are placed in positions paying 
less than they formerly received; (2) the 
payment of a “co-ordination allowance,” 
to each employee deprived of employment, 
which shall be a monthly allowance equiv- 
alent in each instance to 60 per cent of 
the average monthly compensation of 
that employee for the twelve months prior 
to the co-ordination, the number of the 
monthly payments being based on the 
length of service as follows: 


Length of Service Period of Payment 





1 yr. and less than 2 yrs............. 6 months 
2 yrs. and less than 3 yrs............. 12 months 
3 yrs. and less than 5 yrs.............18 months 
5 yrs. and less than 10 yrs........36 months 
10 yrs. and less than 15 yrs......... 48 months 
DS) VESi AN! OVER. <osccsscisccceccoupsesess 60 months 


and (3) the payment of a “separation al- 
lowance” in lieu of all other compensa- 
tion-io employees eligible to the benefits 
of the agreement, who elect to resign, the 
amount of the allowance being based on the 
length of service as follows: 
Length of Service Separation Allowance 
lyr. and less than 2 yrs.....3 months’ pay 
2 yrs. and less than 3 yrs.....6 months’ pay 
3 yrs. and less than 5 yrs.....9 months’ pay 
5 yrs. and less than 10 yrs...12 months’ pay 
10 yrs. and less than 15 yrs...12 months’ pay 
15: yrs, GAR OVER... cecnce 12 months’ pay 
The agreement also provides for the re- 
imbursement for expenses and certain 
losses suffered by employees who, be- 
cause of co-ordination, are required to 
change their places of residence. 


Eight Railroads Receive 
Safety Contest Awards 


Eight steam railroads and one zone of 
the Pullman Company were given plaques 
for winning first place honors in their 
respective groups in reducing employee 
casualties at the annual banquet of the 
Railroad Employees’ National Safety 
Contest at Chicago on May 18. The win- 
ning railroads, together with the man- 
hours worked on each and the casualty 
rates per 1,000,000 man-hours, are given 
below: 

Group A—50,000,000 or more man- 
hours, the Chicago, Milwaukee, St. Paul 
& Pacific, 67,333,000 man-hours, casualty 
rate, 3.45: Group B—20,000,000 to 50.000.- 
000 man-hours, the Union Pacific, 41,480,- 
000 man-hours, casualty rate, 2.51; Group 





C—8,000,000 to 20,000,000 man-hours, the 
Oregon-Washington Railroad & Naviga- 
tion Company, 1,276,000 man-hours, cas- 
ualty rate 1.95; Group D—3,000,000 to 
8,000,000 man-hours, Duluth, Missabe & 
Northern, 5,048,000 man-hours, casualty 
rate, 0.99; Group E—1,000,000 to 3,000,000 
man-hours, Chicago & Illinois Midland, 
2,024,000 man-hours, casualty rate, 1.48; 
and Group F—less than 1,000,000 man- 
hours, the Pittsburgh, Shawmut & North- 
ern, 930,000 man-hours, casualty rate, 0.00, 
Switching and Terminal Railroads, 
Group A—1,500,000 or more man-hours, 
Union Railroad of Pittsburgh; and Group 
B—less than 1,500,000 man-hours, The 
Lake Terminal Railroad (Pittsburgh). 


Eastern Store-Door 
Tariffs Again Suspended 


In a further concession to trucking in- 
terests, the Interstate Commerce Com- 
mission has ordered a suspension of the 
modified pick-up and delivery service 
which the eastern railroads had planned 
to place in effect on May 25. Some time 
ago the commission voted to suspend for 
seven months tariffs which had been filed 
by the Eastern lines generally providing 
for free store-door pick-up and delivery 
service on l.c.1. freight which were sched- 
uled to become effective on April 1, but 
later (on May 12) it issued a specia! per- 
mission order authorizing these lines 
to establish modified pick-up and delivery 
service by filing tariffs on not less than 
10 days notice. Unlike the original tar- 
iffs, the modified tariffs made no provi- 
sion for an allowance of five cents per 
100 Ib. to shippers or consignees who did 
the hauling themselves, this being a fea- 
ture which was strenuously opposed by 
the truckers. In its most recent action 
the commission suspended the modified 
tariffs pending a complete investigation 
of store-door service in eastern territory. 


Rail Net Slightly 
Lower in March 


For March the Class I railroads of the 
United States had a net railway operat- 
ing income of $35,205,513, in March which 
was at the annual rate of return of 1.78 
per cent on their property investment, as 
compared with a net of $38,129,871, or 1.91 
per cent, in the same month last year, ac- 
cording to reports compiled by the Bu- 
reau of Railway Economics of the As- 
sociation of American Railroads. Operat- 
ing revenues for March amounted to 
$308,303,721, compared with $280 890,307 
in March, 1935, an increase of 9.8 per 
cent. Operating expenses totaled $236,- 
578,646, compared with $212,724,302 in the 
same month of 1935, an increase of 11.2 
per cent. 

For the first three months of the year 
these lines had a net railway operating 
income of $104,564,978, or a return of 2.1! 
per cent, as against a net of $86,366,523, 
or 1.73 per cent, for the comparable 
period of 1935. Operating revenues for 
the three months totaled $907,861,226, com- 
pared with $800,017,238 for the same 
period last year, an increase of 13.5 per 
cent. Operating expenses totaled $704, 
263,531 against $624,719,489, an increase 
of 12.7 per cent. 
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Association News 





Bridge and Building 
Association 

The proceedings of the forty-second 
annual convention came from the printer 
late in May and Secretary Lichty is now 
distributing them to the members. 

President T. H. Strate is planning a 
meeting of the executive committee in 
Chicago early in July to prepare plans for 
the convention next October. It is ex- 
pected that the chairmen of the various 
committees will be invited to attend this 
meeting and to discuss their reports with 
the executive committee. 


Railway Tie 
Association 

Approximately 75 tie producers and 
railway officers interested in the purchase 
and use of railway cross ties attended the 
eighteenth annual convention of the Rail- 
way Tie Association at Cincinnati, Ohio, 
on May 20-21. At this meeting addresses 
were presented on Tie Renewal Trends 
by Dr. Julius H. Parmelee, director, and 
Graham E. Getty, assistant statistician, 
Bureau of Railway Economics (abstract- 
ed on a preceding page) and on the 
Place of Statistics in the Tie Industry, by 
Elmer T. Howson, editor, Railway En- 
gineering and Maintenance. Other pa- 
pers dealt more largely with problems pe- 
culiar to the production of crossties. 

The following officers were elected: 
president, T. J. Turley, Jr., vice-president, 
Bond Brothers, Louisville, Ky; first vice- 
president, E. A. Morse, vice president, 
Potosi Tie & Lumber Co., St. Louis, Mo.; 
second vice-president, R. H. White, Jr., 
vice-president, Southern Wood Preserv- 
ing Company, Atlanta, Ga.; members of 
executive committee, F. P. Dabolt, presi- 
dent, Tennessee Tie Company, Memphis, 
Tenn.; R. Van Metre, president, Wyom- 
ing Tie and Timber Company, Chicago; 
Meyer Levy, vice-president, T. J. Moss 
Tie Company, St. Louis, Mo.; E. J. Irv- 
ing, vice-president, National Lumber and 
Creosoting Company, Texarkana, Tex.; 
H. R. Condon, vice-president, the Wood 
Preserving Corporation, Philadelphia, Pa. 


American Railway __ 
Enqineering Association 

Twelve committees held meetings dur- 
ing May, including those on Water Serv- 
ice, Fire Protection and Sanitation, at 
Chicago, on May 5; Buildings, at Buffalo, 
N. Y., on May 5 and 6; Track, at Chi- 
cago on May 6; Iron and Steel Struc- 
tures, at Cleveland, Ohio, on May 6 and 
7; Waterways and Harbors, at Chicago, 
on May 7; Rail, at New York, on May 8; 
Masonry, at St. Louis, on May 14 and 15; 
Waterproofing of Railway Structures, at 
Cleveland, Ohio, on May 19; Mainten- 
ance of Way Work Equipment, at Chi- 
cago, on May 19; Economics of Railway 
Location, at Cleveland, Ohio, on May 22; 
Records and Accounts, at Pittsburgh, Pa., 
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on May 28; and Economics of Railway 
Labor, at Chicago, on May 28, and at 
St. Paul, Minn., on May 29. The Board 
of Direction and the General Committee 
of the Engineering Division of the A.A.R. 
held a meeting in Chicago on May 20. 

Three committees now have meetings 
scheduled for June as follows: Highways, 
at Chicago, on June 17; Wood Bridges 
and Trestles, at Madison, Wis., on June 
26; and Water Service, Fire Protection 
and Sanitation, at New York, on June 
30 and July 1. 

The first of the summer bulletins will 
be ready for mailing about June 15. It 
will contain Professor H. F. Moore’s re- 
port on the progress of the investigation 
to determine the cause of transverse fis- 
sures in rails; Doctor Talbot's discussion 
of the present status of the work of the 
Committee on Stresses in Track; and 
abstracts of the discussions of commit- 
tee reports at the March convention. 


Roadmasters 
Association 


The proceedings of the fiftieth annual 
convention came from the printer early in 
May and have been distributed to the 
members. 

Assistant Secretary C. A. Lichty is un- 
dertaking a campaign for new members. 
Twenty-three new members have already 
been enrolled since the last convention. 

President Armstrong Chinn is planning 
to call a meeting of the executive com- 
mittee in June to review the reports of 
committees and to formulate plans for 
the next convention. 


1.C.C. Warns Motor 
Carrier Act Violators 


Numerous complaints received by the 
I.C.C. that certain passenger and property 
carriers by motor vehicles are not col- 
lecting the rates, fares and charges law- 
fully on file and that tariffs and schedules 
are not being made available for public 
inspection have caused the commission 
to call the attention of the highway car- 
riers to the provisions of the motor car- 
rier act of 1935 on these points and to 
the penalties which it provides for viola- 
tions. The commission has also reported 
that complaints have been made to the 
effect that “numerous carriers (highway) 
have published rates, fares, charges, or 
rules in tariffs issued in their name which 
duplicate or conflict with rates, fares, 
charges or rules issued for their account 
in tariffs of duly authorized agents. As 
above indicated, publication of such rates, 
etc., by both the carrier and its agent, is 
improper and must be discontinued.” 
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Personal Mention 





General 


H. T. Livingston, division engineer on 
the Arkansas-Louisiana division of the 
Chicago, Rock Island & Pacific, with 
headquarters at Little Rock, Ark., has 
been promoted to trainmaster of the same 
division, with the same headquarters. 


E. H. Piper, acting assistant superin- 
tendent of the Sheridan division of the 
Chicago, Burlington & Quincy, with head- 
quarters at Sheridan, Wyo., and formerly 
district engineer maintenance of way on 
this road, has been promoted to assistant 
to the general manager, with headquarters 
at Chicago. 


Charles G. Grove, superintendent of 
passenger transportation of the Eastern 
region of the Pennsylvania, with head- 
quarters at Philadelphia, Pa.. who was 
connected with the engineering depart- 
ment of this company for many years, 
has been appointed superintendent of the 
Williamsport division at Williamsport, 





Charles G. Grove 


Pa. Mr. Grove was born in York Coun- 
ty, Pa., in December, 1890, and was grad- 
uated from Pennsylvania State college. 
He entered the service of the Pennsyl- 
vania in September, 1912, as a chainman 
in the chief engineer’s department and in 
the following year was transferred to the 
maintenance of way department, serving 
as a rodman, assistant supervisor and 
supervisor on various operating divi- 
sions. In November, 1928, he was ap- 
pointed divison engineer of the St. Louis 
division at Terre Haute, Ind., and three 
years later he became division engineer 
of the Panhandle division at Pittsburgh, 
Pa. He was advanced to superintendent 
of the Wilkes-Barre division in July, 
1933, and to superintendent of passenger 
transportation of the Eastern region in 
October, 1934. 


William R. Triem, superintendent of 
the Monongahela division of the Penn- 
sylvania, who was formerly connected 
with the engineering department of this 
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road, has been appointed general super- 
intendent of telegraph at Philadelphia, 
Pa. He was born at Allegheny, Pa., on 
October 21, 1886, and was graduated from 
Ohio State University in 1910 with a de- 
gree in civil engineering. He entered 
the service of the Pennsylvania on June 
5, 1910, as an assistant on the engineer 
corps, and on June 30, 1916, he was ap- 
pointed assistant division engineer of the 
Akron division, later being transferred 
to the Logansport division. On March 
1, 1924, he was promoted to assistant 
trainmaster and on March 10, 1927, he 
was promoted to trainmaster. He was 
appointed superintendent of the Buffalo 
division on February 15, 1928, and super- 
intendent of freight transportation, Cen- 
tral region, on July 1, 1928. Mr. Triem 
became superintendent of the Mononga- 
hela division at Pittsburgh on Septem- 


ber 16, 1933. 


J. D. Farrington, general manager of 
the Ft. Worth & Denver City and the 
Wichita Valley, and formerly a roadmas- 
ter on the Chicago, Burlington & Quincy, 
has been appointed chief operating officer 
of the Chicago, Rock Island & Pacific, 
with headquarters at Chicago. He was 
born on January 27, 1891, at St. Paul, 
Minn., and entered railway service with 
the Great Northern in June, 1909, in the 
engineering department. In 1910 he went 
with the Chicago, Burlington & Quincy 
as a timekeeper, then serving successively 
as assistant foreman, foreman and road- 
master in the track department. Later 
he was transferred to the operating de- 
partment, where he served successively 
as assistant trainmaster, trainmaster and 
assistant superintendent. From 1917 to 
1919, Mr. Farrington served with the 
United States Army as lieutenant, captain 





J. D. Farrington 


and major. Following the war he returned 
to railroad service as superintendent of 
the Quincy, Omaha & Kansas City (part 
of the Burlington), being appointed su- 
perintendent of the St. Joseph division 
of the Burlington on December 1, 1922. 
In the following year he was transferred 
to the Aurora division and on January 
1, 1930, he was advanced to general su- 
perintendent of the Missouri district, be- 
ing transferred to Burlington, Iowa, on 
May 1, 1931. Since October 1, 1931, Mr. 
larrington has been general manager of 
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the Ft. Worth & Denver City and the 
Wichita Valley, with headquarters at 
Ft. Worth, Texas. 


Collins W. Van Nort, superintendent of 
freight transportation of the Central Re- 
gion of the Pennsylvania, with headquar- 
ters at Pittsburgh, Pa., and an engineer 
by training and experience, has been ap- 
pointed superintendent of the Wilkes- 
Barre division at Sunbury, Pa. Mr. Van 
Nort was born at Scranton, Pa., on April 
2, 1891, and was graduated from Lehigh 
University in 1913. He entered the serv- 
ice of the Pennsylvania on June 15, 1913, 
as a rodman on the Monongahela divi- 
sion, later serving as a transitman. On 
September 28, 1917, he became assistant 
supervisor on the Buffalo division, later 
serving in the same capacity on the New 
York division, and was promoted to su- 
pervisor of the Pittsburgh division on 
January 18, 1927. Mr. Van Nort was ap- 
pointed division engineer of the Erie and 
Ashtabula division on November 12, 1928, 
being transferred to the Pittsburgh di- 
vision on December 22, 1930. On July 1, 
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1933, he was appointed superintendent of 
the Erie and Ashtabula division and on 
June 15, 1934, he became superintendent 
of freight transportation of the Central 
region. 

J. S. Gillum, division engineer of the 
Pittsburgh division of the Pennsylvania, 
has been promoted to superintendent of 
the Monongahela division, with headquar- 
ters at Pittsburgh, Pa. Mr. Gillum was 
born at Terre Haute, Ind., on February 
12, 1893. He entered the service of the 
Pennsylvania as an assistant on the en- 
gineering corps of the St. Louis division 
on November 8, 1915. On January 16, 
1923, he was transferred to the Columbus 
division and on December 6, 1926, to the 
Middle division. On April 28, 1927, he 
was promoted to assistant supervisor on 
the Philadelphia Terminal division and 
on July 1, 1928, he was appointed super- 
visor of the Trenton division, being trans- 
ferred to the Philadelphia division on 
November 10, 1929. Mr. Gillum was pro- 
moted to assistant division engineer of 
the Philadelphia Terminal division on 
March 16, 1930, and on June 1, 1931, he 
became division engineer of the Erie & 
Ashtabula division, being transferred to 
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the Ft. Wayne division on July 1, 1933, 
and to the Pittsburgh division on Octo- 
ber 5, 1934, where he remained until his 
recent appointment as superintendent of 
the Monongahela division. 


Louis C. Fritch, operating officer of the 
Chicago, Rock Island & Pacific, and form- 
erly chief engineer of the Chicago Great 
Western, has retired, effective May 15. A 
native of Springfield, Ill., Mr. Fritch was 
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born in 1869. He received his higher edu- 
cation at the University of Cincinnati, 
where he graduated with degrees in civil 
engineering and in law. Mr. Fritch entered 
railway service in 1884 with the Ohio & 
Mississippi (now part of the Baltimore & 
Ohio) as supervisor’s assistant. On No- 
vember 1, 1893, he was appointed division 
engineer of the Baltimore & Ohio South- 
western (now part of the B. & O.), which 
had absorbed the Ohio & Mississippi, and 
in September, 1899, he became superin- 
tendent of the Mississippi division. Mr. 
Fritch went with the Illinois Central in 
1903 as assistant to the general manager, 
being appointed assistant to the president 
in 1906 and consulting engineer in 1909. 
In November of the latter year he left the 
Illinois Central to go with the Chicago 
Great Western as chief engineer, remain- 
ing in that capacity until 1914, when he 
went with the Canadian Northern (now 
part of the Canadian National) as assistant 
to the president. In August, 1915, he was 
made general manager of the lines east of 
Port Arthur, Ont., holding this position 
until the spring of 1917, when he accepted 
a position with the Seaboard Air Line as 
general manager. In June, 1918, Mr. Fritch 
severed his connection with the Seaboard 
Air Line and shortly thereafter became 
connected with the Rock Island as vice- 
president of corporate matters. In 1920 he 
was made vice-president of construction and 
maintenance and in 1922 he was further 
advanced to vice-president in charge of 
operations. In 1933, when trustees were 
appointed for the Rock Island, Mr. Fritch’s 
title was changed to operating officer. Mr. 
Fritch was one of the founders of the 
American Railway Engineering Associa- 
tion and served as its first secretary (1900- 
06). He is also a past-president of the 
A.R.E.A. (1910-11) and is an honorary 
member of this association. 
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H. C. Murphy, superintendent of safety 
of the Chicago, Burlington & Quincy, and 
formerly engineer maintenance of way on 
this road at Lincoln, Neb., has been ap- 
pointed assistant to the executive vice- 
president, with headquarters as before at 
Chicago. Mr. Murphy was born on August 
27, 1892, at Canton, IIl., and received his 
higher education at Iowa State College, 
Ames, Iowa, and at the Armour Institute 
of Technology, Chicago. His first railway 
service was with the Minneapolis & St. 
Louis; during the early years of his career 
he also engaged in municipal and highway 
engineering work in lowa. He entered the 
service of the Burlington on July 13, 1914, 
as a clerk in the auditor's office at Chicago, 
later entering the engineering department 
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as a rodman at La Crosse, Wis. During 
the winter of 1915-16 he continued his 
studies at Ames, then returning to the 
Burlington as an instrumentman at Chi- 
cago. During the war he served as a pilot 
in the United States Army Air Service, 
returning to the Burlington in 1919 as an 
assistant engineer at Centralia, later hold- 
ing the positions of acting division engineer 
at Centralia, division engineer at Kansas 
City, Mo., and division engineer and road- 
master at the latter point. In August, 1923, 
Mr. Murphy was appointed assistant engi- 
neer maintenance of way at Alliance, Neb., 
and in April of the following year he 
was appointed district engineer mainten- 
ance of way at Galesburg, Ill. In Feb- 
ruary, 1925, he was sent to Lincoln, Neb., 
as engineer maintenance of way and after 
two years in this position he was appointed 


transportation assistant to the general 
manager, Lines West, at Omaha, Neb., 


being transferred to Chicago in October, 
1928. In April, 1929, Mr. Murphy was 
appointed superintendent and served in this 
capacity and as assistant superintendent at 
various points until August, 1933, when he 
Was appointed superintendent of safety, 
with headquarters at Chicago. 


Engineering 


F. P. Funda, roadmaster on the Chi- 
cago, Rock Island & Pacific at Brinkley, 
Ark., has been promoted to division en- 
gineer of the Arkansas-Louisiana di- 
Vision, with headquarters at Little Rock, 


Railway Engineering aa Maintenance 


Ark., where he replaces H. T. Livingston, 
who has been appointed trainmaster as 
announced elsewhere in these columns. 
These appointments were effective on 
May 16. 


V. H. Carruthers has been appointed 
acting division engineer on the Canadian 
Pacific, with headquarters at Saskatoon, 
Sask., to succeed D. C. Chisholm, who 
has been granted a leave of absence. 


L. E. Gingerich, assistant division en- 
gineer of the New York division of the 
Pennsylvania, has ‘been promoted to di- 
vision engineer of the St. Louis division, 
with headquarters at Terre Haute, Ind., 
succeeding C. O. Long, who has been 
transferred to the Fort Wayne division, 
with headquarters at Fort Wayne, Ind. 
Mr. Long replaces H. H. Pevler, who has 
been transferred to the Pittsburgh di- 
vision, with headquarters at Pittsburgh, 
Pa., to succeed J. S. Gillum, whose ap- 
pointment as superintendent is noted else- 
where in these columns. 


Alfred E. Perlman, assistant engineer 
maintenance of way of the Chicago, Bur- 
lington & Quincy, with headquarters at 
Chicago, has been appointed to the newly- 
created position of engineer maintenance 
of way of the Denver & Rio Grande 
Western, with headquarters at Denver 
Colo., effective May 1. A _ biographical 
sketch and a photograph of Mr. Perlman 
were presented in the August, 1935, issue 
of Railway Engineering and Mainten- 
ance, on the occasion of his appointment 
as assistant engineer maintenance of way 
of the Burlington. 


G. R. Haworth, whose appointment as 
engineer maintenance of way of the 
Western Maryland at Baltimore, Md., 
was noted in the May issue, was born on 
June 25, 1888, at Philipsburg, Pa. He en- 
tered railway service in June, 1905, and, 
after brief service on two small roads 
he went with the Erie in 1907. Later in 
the same year he left railroad employ and 
was associated successively with W. H. 
Woodcock & Company and the Atlantic, 
Gulf & Pacific Dredging Company. Re- 
turning to the Erie in 1908 he remained 
until the following year, when he was 
for a short time employed by the De- 
Georono Construction Company, Pitts- 
burgh, Pa., before becoming associated 
with the Chicago, Burlington & Quincy. 
During 1910 he served with the Colorado 
& Southern and in government service. 
In 1911 he became affiliated with the 
Western Maryland, where he has since 
remained, being division engineer at Cum- 
berland, Md., at the time of his recent 
appointment as engineer maintenance of 
way with headquarters at Baltimore. 


Track 


A. Tronrod has been appointed road- 
master on the Canadian Pacific at Nipa- 
win, Sask., to succeed N. A. Link, who 
has been transferred to Wilkie, Sask., 
to replace A. Swanson, who has been 
transferred to the Regina division. 


A. J. Wright, assistant roadmaster on 
the McCook division of the Chicago, Bur- 
lington & Quincy, has been promoted to 
roadmaster, with headquarters at Cur- 
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tis, Neb., to succeed W. E. Waygood, 


who has been assigned to other duties. 


M. Carroll, assistant roadmaster on the 
Chicago & North Western, with head- 
quarters at Milwaukee, Wis., has been 
promoted to roadmaster of the Second 
sub-division of the Wisconsin division, 
with headquarters at Harvard, IIl., suc- 
ceeding D. J. Hovland, who has resigned. 


J. Fraser, assistant roadmaster on the 
Canadian National at Trenton, Ont., has 
been promoted to roadmaster on the 
Belleville division at Belleville, Ont., to 
succeed J. R. Cassidy, who has retired. 
The position of assistant roadmaster at 
Trenton has been abolished and the head- 
quarters of F. B. Giffin, roadmaster at 
Brockville, Ont., has had his headquar- 
ters moved to Belleville. 


T. B. Fulkerson, track supervisor on 
the Cincinnati division of the Pennsyl- 
vania, with headquarters at Anderson, 
Ind., has been transferred to the Cincin- 
nati division at Richmond, Ind., succeed- 
ing I. W. Puterbaugh, who has been 
transferred tc the Indianapolis division at 
Spencer, Ind. Mr. Puterbaugh replaces 
L. F. Beard, who has been transferred to 
Anderson, Ind., to succeed Mr. Fulkerson. 


B. Bristow, an assistant engineer on 
the Chicago, Rock Island & Pacific, has 
been appointed acting roadmaster, with 
headquarters at El Dorado, Ark., suc- 
ceeding John E. Crawford, who has been 
transferred to Brinkley, Ark., where he 
replaces F. P. Funda, whose appointment 
as division engineer is noted elsewhere 
in these columns. 

D. W. Bickett, a track inspector on the 
Nebraska-Colorado division, has been ap- 
pointed roadmaster on the Iowa-Minne- 
sota division, with headquarters at Manly, 
Iowa, to succeed C. H. Gaylord, whose 
promotion to master carpenter is noted 
elsewhere in these columns. 


Roy A. Brown, whose appointment as 
roadmaster on the Chicago, Rock Island 
& Pacific at Cedar Rapida, Iowa, was an- 
nounced in the May issue, was born on 
February 15, 1902, at Rockford, Mich. 
Graduating from the University of Mich- 
igan in 1924, Mr. Brown entered the serv- 
ice of the Rock Island on July 1 of that 
year as a rodman in the engineering de- 
partment. On March 1, 1926, he was ad- 
vanced to instrumentman at Trenton, 
Mo., and on October 1 of the following 
year he was appointed resident engineer, 
serving in this capacity on the construc- 
tion of new lines and grade revisions on 
the Missouri and Illinois divisions. On 
May 1, 1930, Mr. Brown was advanced 
to division engineer at Cedar Rapids, 
Iowa, and on September 15 of the same 
year he was appointed roadmaster at 
Goodland, Kan. From December 1, 1930, 
to August, 1931, he served as an instru- 
mentman at Fairbury, Neb., and Trenton, 
and from the latter date until the time of 
his recent appointment he served as a 
track inspector at various points. 


Floyd A. Williams, whose appointment 
as roadmaster on the Chicago, Rock Is- 
land & Pacific at Trenton, Mo., was noted 
in the May issue, was born on August 22, 
1895, at Tipton, Iowa. He entered rail- 
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way service on June 1, 1912, as a section 
laborer on the Rock Island. From Octo- 
ber 8, 1914, to July 1, 1915, he served as 
an assistant yard foreman, then being 
promoted to section foreman. On Janu- 
ary 5, 1917, he was appointed an assistant 
extra gang foreman, which position he 
held until May 22, 1917, when he entered 
the United States Army. On June 15, 
1919, Mr. Williams returned to the service 
of the Rock Island, serving as a yard 
and extra gang foreman until May 7, 
1929, when he was advanced to roadmas- 
ter. On December 20 of the same year he 
was reappointed a yard foreman and on 
November 1, 1931, he was made a track 
inspector, which position he held until 
his recent appointment as roadmaster. 


Bridge and Building 


H. W. Froats has been appointed bridge 
and building master on the Canadian Na- 
tion at Stratford, Ont., to succeed W. D. 
Graham, who has been transferred to 
London, Ont., to replace G. C. McCue, 
who has retired. 


C. H. Gaylord, roadmaster on the Iowa- 
Minnesota division of the Chicago, Rock 
Island & Pacific, with headquarters at 
Manly, Iowa, effective May 1, was ap- 
pointed master carpenter of the same di- 
vision, with headquarters at Des Moines, 
Iowa. 


E. M. Roberts, assistant bridge and 
building supervisor on the Cleveland, Cin- 
cinnati, Chicago & St. Louis, with head- 
quarters at Mt. Carmel, IIl., has been 
promoted to supervisor of bridges and 
buildings with the same headquarters, to 
succeed J. A. Hanson, whose death is 
noted elsewhere in these columns. 


S. B. Jones, foreman carpenter on the 
Michigan Central, with headquarters at 
Jackson, Mich., has been appointed di- 
vision foreman of buildings, with the 
same headquarters, to succeed J. L. Har- 
den, who has been transferred to Detroit, 
Mich., to succeed Charles F. Green, whose 
death is noted elsewhere in these col- 
umns. 


Paul Mouhot, a bridge and building 
foreman on the Southern Pacific Lines 
in Texas and Louisiana, has been appoint- 
ed assistant bridge and building super- 
visor of the Houston division, with head- 
quarters at Houston, Tex. R. B. Melton, 
office engineer at Ennis, Tex., has been 
appointed assistant bridge and building 
supervisor of the San Antonio division, 
with headquarters at San Antonio, Tex., 
and A, P. Reese has been appointed as- 
sistant bridge and building supervisor 
of the Dallas division. 


J. G. Woodall, whose appointment as 
bridge and building supervisor on the 
Southern at Lexington, Ky., was announced 
in the May issue, was born on September 
2, 1894, at Scottsboro, Ala. He graduated 
from Alabama Polytechnic Institute with a 
degree in civil engineering in 1916, and 
entered the service of the Southern on 
September 1 of the same year as a rodman. 
In the following year he was appointed an 
inspector, and in 1919 he left the railroad 
to become superintendent of bridges of 
Etowah County, Ala. In 1921 he was ap- 
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pointed office engineer at Birmingham, Ala., 
for Dwight P. Robinson, and in 1923 he 
returned to railway service as an inspector 
on the Cincinnati, New Orleans & Texas 
Pacific (part of the Southern system), 
being appointed assistant track supervisor 
on the Southern in the following year. In 
1926 he was advanced to track supervisor 
on the C.N.O. & T.P., 


Obituary 


Charles F. Green, division foreman of 
buildings on the Michigan Central, with 
headquarters at Detroit, Mich., died on 
March 2. 


J. A. Hanson, bridge and building su- 
pervisor on the Cleveland, Cincinnati, 
Chicago & St. Louis, with headquarters 
at Mt. Carmel, Ill., died on April 5. 


W. C. Loree, who formerly served as 
engineer maintenance of way on various 
divisions of the Pennsylvania, died on 
May 6 at New York, at the age of 76 
years. At the time of his retirement in 
1914, Mr. Loree was serving as general 
manager of the Cincinnati, Hamilton & 
Dayton and of the Baltimore & Ohio 
Southwestern (both now parts of the 
Baltimore & Ohio). 


Shelby S. Roberts, chief of the section 
of securities, Bureau of Finance, Interstate 
Commerce Commission, and a railway civil 
engineer of wide experience, died on May 
6 at Washington, D. C., after a brief illness. 
Mr. Roberts was born on April 13, 1874, 
at Louisville, Ky., and received his engi- 
neering education at Rose Polytechnic In- 
stitute, Terre Haute, Ind. He also attended 
John Marshall Law School, Chicago, and 
the Washington College of Law, Washing- 
ton, D. C., obtaining the degree of LL.B. 
in 1925. Mr. Roberts entered railway serv- 
ice in the summer of 1898 as a track appren- 
tice on the Illinois Central. In the following 
year he left this company to go with the 
Louisville & Nashville, where he served 
successively as an instrumentman and 
building inspector, engineer in charge of 
various improvements, engineer in charge 
of maintenance of way on various divisions, 
and roadmaster. In 1905 he severed his 
connection with the L. & N., to become 
superintendent of building construction for 
F. C. Brent at Pensacola, Fla. In the fol- 
lowing year he returned to the Illinois 
Central, serving as assistant engineer and 
office engineer in the construction depart- 
ment until 1908, when he went to the Uni- 
versity of Illinois as professor of railway 
civil engineering. In 1911 he was appointed 
division engineer of construction on the 
Illinois Central, in which capacity he had 
charge of a number of large construction 
and improvement projects. From 1913 to 
1918, Mr. Roberts engaged in the private 
practice of general and railway civil engi- 
neering at Chicago, then being appointed 
staff officer of engineering and senior as- 
sistant engineer with the United States 
Railroad administration, Southern region. 
In 1920 he was appointed assistant direc- 
tor, bureau of finance, Interstate Commerce 
Commission, in which capacity he was in 
charge of forces handling engineering mat- 
ters that came before that bureau. His 
appointment as chief of the section of se- 
curities of the commission came in 1935. 
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General 


The New York district sales office of 
the Republic Steel Corporation has op- 
ened a new sub office in the State Bank 
building, Albany, N. Y., with J. M. Higin- 
botham in charge. 


A conference on welding, which is to be 
sponsored by a group of manufacturers in 
that field, is to be held at 2211 West 
Pershing road, Chicago, on June 4-6. This 
meeting, to be known as the Midwest Weld- 
ing Conference, will be open to all persons 
interested in welding. The program will 
include the reading of papers on various 
types of welding by authorities in the va- 
rious fields, demonstrations of a variety of 
operations in various types of welding and 
exhibits of products of welding materials 
and equipment. 


The Truscon Steel Company, Youngs- 
town, Ohio, has made arrangements to 
finance the purchase of Truscon buildings 
on a long-term basis through the Equipment 
Acceptance Corporation, a unit of Com- 
merical Investment Trust, in accordance 
with the regulations established by the Fed- 
eral Housing Administration. Under this 
arrangement purchasers of Truscon build- 
ings may obtain long-term financing where 
the amount of the loan required is not less 
than $2,000 nor more than $50,000. If the 
buyer has plants in more than one location 
the same offer applies to each of them. The 
loan must be for a period of not less than 
6 months nor more than 60 months and 
must be payable in equal monthly install- 
ments. It must be for the purpose of repair, 
alteration or improvements of real property 
already improved by, or to be converted 
into, commercial buildings, manufacturing 
or industrial plants. 


Personal 


R. M. Hamilton, whose appointment as 
vice-president of the T. J. Moass Tie Com- 
pany, St. Louis, Mo., was noted in the 
May issue, graduated from Westminster 
College at Fulton, Mo., in 1912. After 
several years’ experience in the steel 
industry, and two years in the army as 
first lieutenant of artillery during the war 
he entered the employ of the T. J. Moss 
Tie Company in 1920. He served in vari- 
ous capacities until 1930 when he resigned 
to become vice-president of D. B. Framp- 
ton & Company, Pittsburgh, which posi- 
tion he has held until he resigned to be- 
come a vice-president of the T. J. Moss 
Tie Company. 


Frank B. Powers has been appointed 
manager of the Railway Engineering de- 
partment of the Westinghouse Electric 
& Manufacturing Company, to fill the va- 
cancy caused by the recent death of 
Claude Bethel. Mr. Powers was born at 
Chicago, and following his graduation 
with the degree of B. S. in E. E. from 
the University of Illinois, he joined the 
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Westinghouse Electric & Manufacturing 
Company, attending both the engineering 
and the design schools as part of the 
company’s graduate student course. After 
this training he helped service the 6,000 
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hp. Virginian Railway locomotives. On 
his return to Westinghouse at East Pitts- 
burgh, Mr. Powers entered the heavy 
traction section of the Railway Engineer- 
ing department, specializing on the design 
of motors for the Pennsylvania Railroad 
locomotives. In January, 1935, he was 
promoted to section engineer of all d.c. 
traction motors, which position he held 
until this new appointment. 


Charles L. Strobel, Sr., formerly a 
prominent consulting engineer and rail- 
road contractor, who died on April 4 as 
noted in the May issue was born at Cin- 
cinnati, Ohio, on October 6, 1852, and re- 
ceived his higher education in civil engi- 
neering at the Royal Institute of Technol- 
ogy at Stuttgart, Germany. He first en- 
tered railway service as a draftsman at 
Cincinnati, Ohio, in 1873, being appointed 
assistant engineer on the Cincinnati 
Southern (now part of the Southern) in 
the following year. In 1878, Mr. Strobel 
became connected with the Keystone 
Bridge Company (a subsidiary of Carne- 
gie, Phipps & Co., Ltd., which later be- 
came the Carnegie Steel Company), serv- 
ing as assistant to president and engineer 
at Pittsburgh, Pa., until 1885, when he 
was sent to Chicago as consulting engi- 
neer and agent, being appointed also con- 
sulting engineer of Carnegie, Phipps & 
Co., Ltd., in the following year. It was 
during his connection with these firms 
that Mr. Strobel designed the first stand- 
ard sections for steel I-beams and chan- 
nels and introduced Z-bars and Z-bar 
columns. He was also intimately con- 
nected with the construction of many 
large bridges and office buildings. In 
1893 Mr. Strobel entered private prac- 
tice as a contracting engineer, incorporat- 
ing his business in 1905 under the name 
of the Strobel Steel Construction Com- 
pany, which he served as president until 
1922, when he was made chairman of the 
board. In 1926 he severed his connection 
with the firm and retired. 


Joseph L. Block, vice-president of the 


Inland Steel Company, Chicago, has been 
elected executive vice-president in charge 
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of sales, and Albert C. Roeth, vice-presi- 
dent, has been elected vice-president and 
general manager of sales. These ap- 
pointments were made coincident with 
the resignation of Charles R. Robinson, 
first vice-president and general manager 
of sales and a director of the company. 

Mr. Block has been associated with the 
Inland Steel Company since 1922. He 
has been a vice-president since 1929 and 
a director since 1930. For a number of 
years he has been in charge of the sale 
of bars and semi-finished steel, and has 
also directed the company’s advertising 
activities. 

Mr. Roeth has been associated with 
Inland since 1911, and has been a vice- 
president of the company since 1929. He 
has been in charge of the sale of struc- 
tural shapes, plates and sheet piling. 

Mr. Robinson started his business ca- 
reer in 1890 as a salesman of tool steel 





Joseph L. Block 


for Park Brothers & Co. In 1900, he en- 
tered business for himself, handling va- 
rious steel products on a brokerage basis. 
In 1904, he entered the employ of the In- 
land Steel Company as a salesman, be- 





Albert C. Roeth 


coming assistant general manager of sales 
in 1906. In October, 1908, he resigned 
from the Inland Steel Company to be- 
come district sales manager for the 
Lackawanna Steel Company at Chicago, 
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and in 1910 was transferred to New York 
as general manager of sales. In the fol- 
lowing year his headquarters were trans- 
ferred to Buffalo, N. Y. He held the 





Charles R. Robinson 


latter position until 1918, when he was 
elected vice-president in charge of sales. 
In January, 1922, he returned to the In- 
land Steel Company, coincident with that 
company’s entrance into the rolling of 
standard section heavy T-rails, becoming 
vice-president in charge of railroad sales. 
In August, 1935, he was elected first 
vice-president and general manager of 
sales, which position he has held until 
his resignation. 


Trade Publications 


Facts About Built-Up Roofs—Johns- 
Manville, New York, has recently pub- 
lished a 22-page illustrated brochure, in 
which are discussed the economies, 
serviceability and installation of built-up 
roofs. The brochure contains many 
photographs showing examples of built-up 
roofs and their application, as well as 
drawings illustrating the proper methods 
of applying built-up roofs and the flash- 
ing for such roofs. 


Bethanized Wire—A four-page folder 
featuring Bethanized zinc-coated wire, 
its general adaptability, its manufacture 
and the grades in which it can be fur- 
nished to meet special conditions, has 
been issued by the Bethlehem Steel Com- 
pany, Bethlehem, Pa. The folder also 
includes tabulated information on_ the 
minimum weight of coating furnished on 
wire of different sizes, and on extras for 
wire of special grade or coating. 


Pneumatic Tools—An informative, well- 
illustrated, 16-page catalogue dealing 
with pneumatic tools for bridge and 
building work has been issued by the 
Ingersoll-Rand Company. This cata- 
logue, No. 2219, features the new Poit 
Impact wrench of the company, but also 
describes and illustrates the company’s 
Crawl-Air compressors and_ railroad- 
mounted units, as well as the wide va- 
riety of pneumatic tools manufactured 
and distributed by the company for sim- 
plifying and cutting the cost of bridge 
and building construction and repair op- 
erations. 
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For Track Surfacing 
and Maintenance... 


De I-R MT-3 Tie Tamper—the most powerful and durable tamper 
made, uses 24 per cent less air and delivers the same number of blows 
per minute as previous |-R models. Because of this low air consumption, 
many more MIT-3 tampers can be operated from existing compressors 
maintaining the same pressure now carried. That results in increased 
footage per day—and a much less cost per mile. 

The harder and more uniform blows produce a sound pocket-less 
roadbed which will stand up longer under heavy traffic, thus saving 
expense in regaging and resurfacing. 

And with the hot summer months ahead, the 20 per cent lighter weight 
makes the MT-3 less fatiguing on men. This is a big factor in increasing 
gang efficiency through the busy tamping season. 






You cannot afford to overlook the econo- 
mies of I-R two stage, air-cooled com- 
pressors. They deliver 23 per cent more 
air and save 25 to 65 per cent fuel costs 
per cubic foot of air. I-R compressors 
are furnished with gasoline or oil engines 
in various capacities and different modes 
of transport. 





Birmingham 
3 


-. | Ingersoll-Rand © - 


Chicago 
¢ 11 BROADWAY, NEW YORK CITY 


Cleveland 


+h 
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Model P-11, Rail Joint Cross Grinder 


Speed? 
RACK! 


Speed with safety and comfort demands adequate track 
maintenance—elimination of battered rail ends; repair 
of worn frogs, switches and crossovers. Welding and 
grinding do it. Economy in grinding demands ma- 
chines suited to the job, able to “take it” in hard serv- 
ice. That means Railway Track-work Grinders. There 
is wide choice of models—each built for specific jobs, 
all based on long experience and proven in service on 
many important railroads. Data Bulletins give real 





information. 





Model P-22—Portable Flexible Shaft Grinder, gasoline en- 

gine driven free hand grinder operating wither a cup or 

straight grinding wheel for grinding surface welded joints, 

crossings, frogs, switch — - stock rail. One of many 
models. 








WORLD’S HEADQUARTERS 
FOR TRACK GRINDERS 
@® o1i4 
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BOOKS THAT HELP 
MAINTENANCE MEN 


Track and Turnout Engineering 


By C. M. KURTZ 
Engineer, Southern Pacifie Company 


This new handbook for location, construction and 
maintenance of way engineers, transitmen and drafts- 
men, gives practical mathematical treatment of track 
layout and other problems. These are fully exemplified 
and worked out in detail, and illustrated with drawings 
of accepted designs for fixtures and track layouts. It 
contains original as well as a complete set of standard 
railway engineering handbook tables. All computing 
problems which may arise in track engineering are 
thoroughly treated. 

457 pages, 116 illustrations, 33 tables, flexible binding, 5x7, $5.00 


Practical Track Work 


By W. F. RENCH 
Formerly Supervisor, Pennsylvania Railroad 


A new book giving expert information on the design, 
fabrication and installation of standard railroad track- 
work. Thoroughly describes switch stands, switches, 
frogs, crossings and slip switches. 

256 pages, 110 illustrations, tables, flexible binding, 5x7, $1.60 


Roadway and Track 


By W. F. RENCH 


Packed full of practical information written on a 
background of 25 years experience. The meat of mod- 
ern maintenance practice is in this book. It is the most 
complete work on the subject. 

Second Edition, 226 pages, 44 illustrations, cloth, 6x9, $2.00 


Simplified Curve and Switch Work 


By W. F. RENCH 


Formerly Supervisor on the Pennsylvania 


This little book has practically revolutionized curve 
and switch calculation practice since its appearance 12 
years ago. The proved accuracy of its methods has 
caused them to be adopted as standard practice on 
many roads. 

Complex algebraic and geometric calculations are reduced to their 
simplest form and as nearly as possible to terms of simple arith- 
metic. Application of these calculations to the actual job is made 
plain by brief explanations. Drawings further clarify the subject 
and make the meaning of the text unmistakable. Tables of dimen- 
sions are a further help to the track foreman. 

Short cut formulae are featured. String lining and tape line lay- 
outs are fully explained. While retaining practically all of the rules 
and principles which have been tested in previous editions, changes 
have been made in several detailed features to correspond to im- 
proved designs. A flexible binding makes the new edition more 
convenient to slip in the pocket and carry on the job. 


Fourth Edition, 212 pages, 24 illustrations, 5x7, cloth, $2.00 








SIMMONS-BOARDMAN PUBLISHING CO., 
30 Church St., New York. 

Please send me for 10 days’ free examination the books checked 
rena I will either remit list price or return the books within 
that time. 


0 Simplified Curve and Switch Work 
O Track and Turnout Engineering 


DO Practical Track Work 
0 Roadway and Track 


Name 





Address 





City State 
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THE PESTILENCE POW-WOW 


The Pestilence Pow-wow was near adjourn- 
ment, but the chief question had not been settled. 
Chief Louse arose and addressed the motley mul- 
titude: “Brother bugs,” he chirped, “spring is 
here, and we'll soon be ready to leave our winter 
quarters for our summer camp. I reckon we can 
make ourselves at home in the bunk-cars over at 
the railroad, as usual WHAT A HEAVEN 
FOR BUGS THAT PLACE WAS LAST YEAR!” 


Thunderous applause greeted the last state- 
ment. Flea, bedbug and louse joined legs and 
danced joyously with anticipated delight. Cries 


of “We'll start from SCRATCH!” ... “Each 
for all and all for ITCH!” ... “We'll DE- 
STROY EFFICIENCY!” .. . filled the air. 


“Body and clothes for the flea and louse,” cried 
the bedbugs, “and we'll take care of the REST.” 
“We'll CRAWL along with the SUCKERS,” 
added the fleas and lice. 


Suddenly a messenger-bug stumbled into the 
pow-wow, gasped a few words to the chief and 


collapsed. “THEY’RE USING CALCYANIDE 
THIS YEAR!” was what he said. 


CALCYANIDE COMPANY 
60 E. 42nd St. New York City 














A new Permutit spec:alized s2ivice 


INTERNAL 


BOILER FEED-WATER TREATMENT 


@ The world’s largest manufacturer of boiler feed-water con- 
ditioning equipment now offers you a specialized service on 
internal boiler feed-water treatment. We know, from more 
than 20 years experience, that the operating conditions at 
many points make internal treatment a practical and satis- 
factory method for overcoming feed-water difficulties. 


There are three essential features of correct internal treat- 
ment. Permutit’s specialized service has them all. 


1. Correct Chemicals. We analyze your water supply 
and make a personal “prescription’”’ of the chemicals your 
plant needs. 

2. Correct Feeding Equipment. We recommend and 
install the proper equipment for feeding the chemicals so as 
to assure proper dosage for your operating conditions. 

3. Service and Maintenance. Constant check-ups of 
operation are made by our technical field organization, and 
by our home office and laboratory staffs. 

For complete details, write for our illustrated booklet which 
tells you just how Permutit Internal Treatment benefits your 
boiler plant. Address The Permutit Company, Dept. F-1, 
330 West 42nd Street, New York City. 


Permutit 


AAAA A 
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BEHIND THE UNMATCHED RECORD OF 


WHARTON 


SCIENTIFICALLY DESIGNED 


CROSSINGS 





dé 


Ask us to send you the record on Wharton Crossings, prov- 
ing how this scientific design banishes high maintenance 
and extends life on crossings. Complete information on 
other Wharton weldable special trackwork also available. 


Taylor-Wharton Iron and Steel Co. 
HIGH BRIDGE, NEW JERSEY 
PLANTS AT HIGH BRIDGE, N. J. — EASTON, PA. 
Offices: 
BOSTON, MASS. + CHICAGO + CLEVELAND + HOUSTON «+ NEW YORK,N.Y. 
PHILADELPHIA + PITTSBURGH + SAN FRANCISCO + SCRANTON, PA. 
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WARREN TOOL CORP. 
WARREN, OHIO 











Ju 

















Recommended Books on 


RAILWAY ENGINEERING 
AND 
MAINTENANCE 


The list is divided into four sections: 


I. Engineering and Track—5 pages 





II. Bridge Engineering—2 pages 





Section of Railroad Tunnel 
Under the East River, New 
York City, being water- 
proofed with— 


III. Building Department—10 pages 
IV. Water Service—1 page 





Use Sika to stop the inflow of water through The pages are 814 x 11 inches, mimeo- 
tunnels, basements, pump houses, man-holes, Specify sec- 
etc. Sika mixed with portland cement is easily graphed. Free on Request eed 
applied by hand and will successfully seal off in- tions. 


filtration from underground streams’ even 
under pressure. Work which is carried out by 
our own force absolutely guaranteed. 


| 
| 
Write us about your problems | Book Service Department 
Sika , Inc. | Simmons-Boardman Publishing Co. 


1943 Grand Central Terminal, New York City | 30 Church Street, New York 























Best of Woven Tapes 


Linen line with metallic warp. Instantaneous Readings. Markings are clear and figures promi- 
nent. Our Metallic Tapes are coated and marked by the most approved methods to insure 
satisfactory service. Genuine leather case. Folding handle. Nickel plated mountings. 


For common maintenance work, No. 733R "Railroad Tape," is recommended. Reinforced first 
three feet of line. An extra value linen corded tape. 


[UFATN METALLIC TAPES 
| 
| 


® 
Catalog No. 12 illustrates and describes the finest assortment of Tapes and Rules for all gen- 
| eral measuring purposes. 


| THE [UFKIN fpULE Ca. SAGINAW, MICH., U.S.A. 104-110 Lafayette St., New York 
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TO RAILWAY 
SUPPLY 
MANUFACTURERS 






FAST TRAINS 


Require Fast Tracks 


AND STRUCTURES 


New Trains Are Cutting Hours and Days Off ’ Travel Time 








The Green Diamond of the Illinois Central—the 
Super Chief of the Santa Fe—the Streamliner 
City of Los Angeles of the Union Pacific—the 
Advance Denver Zephyrs of the Burlington— 
all trains of new and radically different designs 
—all built to operate at speeds of 90 miles per 
hour and faster—all entered service during the 
last two weeks. And still other trains are under 
construction. They are ushering in a new era 
of high-speed service for the American 
public. 


RAILWAY ENGINEERING 


Fast trains require fast tracks and structures— 
greater refinements in maintenance practices— 
better materials—more and better work equip- 
ment. 

These trains are creating new markets for road- 
way materials and equipment. They are en- 
larging old markets. Are you adapting your 
products to these new needs? Are you telling 
the story of your products and their economies 
to those railway officers who are facing these 
new demands? 


AND MAINTENANCE IS 


READ BY MAINTENANCE OFFICERS OF ALL RANKS 
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NO COX Rd 


TRADE MARK 


The Original Rust Preventive 


One Coat—No Cleaning 


NO-OX-ID A Special penetrates ruptured coatings and rust in a single appli- 
cation, and its combined chemical and mechanical properties kill corrosion and 
prepare the steel surface for a final coating of NO-OX-ID Filler Red or Black, 
under which no corrosion takes place. 


This is the greatest economy ever developed in maintenance, and has per- 
mitted a 60% increase in work within an established budget. 


In the maintenance of steel structures, where the problem of corrosion and 
loss of metal is ever present, the NO-OX-ID Method gives positive protection 
at a minimum cost. 


Our special bulletin Maintenance of Steel Structures" (page 10) gives com- 
plete directions for the proper use of NO-OX-ID combinations. Send for it. 


DEARBORN CHEMICAL COMPANY 


310 S. Michigan Ave., CHICAGO 205 East 42nd St., NEW YORK 
Canadian Factory and Offices: 2454-2464 Dundas St., W., Toronto 








ALPHABETICAL INDEX TO ADVERTISERS 


A 
Air Reduction Sales Co 
Armco Culvert Mfrs. Assn 
B 
Barco Manufacturing Company 
sethlehem Steel Co 


Calcyanide Company 
Carnegie-Illinois Steel Corp 
Columbia Steel Co 


Dearborn Chemical Company 
E 
Eaton Manufacturing Co 
F 
Fairbanks, Morse & Co 
Fairmont Railway Motors, Inc 


I 


bnmpereclt-Rane CO... css 
Ingot Iron Railway Products Co............. 


L 

Lufkin Rule Co., The 

Lundie Engineering Corporation, The 
M 


Maintenance Equipment Co...,...............-- 


Master Builders Co., The 
Metal & Thermit Corporation 
Morrison Metalweld Process Inc 


Morrison Railway Supply Corp............... 


....385 Truscon Steel Company 


....346 
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338 Woodings-Verona Tool Works.................... 383 


N 
National Lead Company 
Nordberg Mfg. Co 


Oxweld Railroad Service Company, The....341 


Permutit Co., 
Portland Cement Association 


R 
Railway Track-Work Co 
Ramapo Ajax Corporation... 


Ss 
Simmons-Boardman Pub. Co 386-388-389 


T 
Taylor-Wharton Iron and Steel Co 


U 
United States Steel Corporation 
IN issuer sihitahinseccnmpctisechicntoncsaiblan 339 
United States Steel Products Co................. 339 
Union Carbide and Carbon Corp 
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@ Ceaselessly rust prowls about seeking its prey of un- 
protected metal—looking for places to get in its dam- 
aging work. Prevent this ever-present menace to metal 
from getting a foothold on your property by painting 
all iron and steel surfaces with Dutch Boy Red-Lead. 

Paint made with Dutch Boy Red-Lead provides a 
solid, tough, tenacious coating—one that not only keeps 
out moisture but also resists the destructive action of 
other common causes of corrosion—such as gases, smoke 
and salt water. 

Dutch Boy Red-Lead comes in both paste and liquid 
form, the latter including a quick-drying type for use 
when allowable drying time is short. The pigment in 
every case is pure red-lead that contains more than 97% 
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Pb,0O,, thus assuring easier application, higher spread- 
ing rate and a uniform film of greater density. 

For complete information on protecting iron and 
steel against corrosion, send for our free booklet, “Struc- 
tural Metal Painting.” It covers such subjects as the 
conditions affecting the life of paint on metal, proper 
paint formulation, testing and judging the value of 
paint, estimating areas and costs. 


NATIONAL LEAD COMPANY 


111 Broadway, New York; 116 Oak St., Buffalo; 900 West 18th 

St., Chicago; 659 Freeman Avenue, Cincinnati; 820 West Su- 

perior Avenue, Cleveland; 722 Chestnut Street, St. Louis; 

2240 24th Street, San Francisco; National-Boston Lead Com- 

pany, 800 Albany Street, Boston; National Lead & Oil Co. of 

Pennsylvania, 316 Fourth Avenue. Pittsburgh: John T. Lewis 
& Bros. Co., Widener Building, Philadelphia. 
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oon youll think of RAIL LENGTH 
IN TERMS OF MILES 


In circle: —Welding along 
the right of way on the 
Bessemer and Lake Erie 
R.R. at River Valley, Pa. 


Below: — Nota rail joint in 
sight in this mile-long 
stretch of track with GEO 
construction on the 


B. & LE. 


Not many years ago the advisability of increasing 
the standard length of rails from 33 to 39 ft. was a 
topic for considerable discussion. Now it seems 
safe to predict that rail lengths will soon be thought 
of in terms of miles instead of feet. 

Continuous rails provide a long-sought solution 
to the track maintenance problem. Rails welded 
together into long stretches have no gaps for 
wheels to pound; no rail ends to batter. Joints are 
eliminated and joint maintenance is banished. 
Frequent track lining and surfacing become un- 
necessary. Rail life is increased; wear and tear on 
rolling stock and motive power reduced. 

Nor, is there any doubt about continuous rails 


THERMIT &4id WELDING 


120 BROADWAY, NEW YORK, N.Y 


METAL & THERMIT CORPORATION, 
ALBANY + CHICAGO «+ PITTSBURGH 


as ani aa % * rs 
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Above: —Lack of room prevented working along the right 
of way on D. & H. at Schenectady, N. Y. So, rails were 
welded into 700 ft. lengths on cars in a freight yard five 
miles away. The cars were then hauled to the site of in- 
stallation, and the long rails unloaded, placed in track and 
welded together to make up 5000 and 7000 ft. stretches. 


behaving satisfactorily under all sorts of condi- 
tions. A number of jointless stretches, varying 
from half a mile to one and a third miles in length, 
are now in service on main line track. Some are 
on straightaways, some on curves, some level and 
some on grades. Several installations have been 
giving good service for two and a half years. On 
the Delaware & Hudson, welded rails have been 
installed with M. & L. construction; on the Bes- 
semer & Lake Erie, with GEO; and, elsewhere, 
with ordinary double-shoulder tie plates. 

It will pay you to investigate. Write now for in- 
formation, or, ask to have our nearest representa- 
tive call and give you the complete story. 


June, 1936 


TEP ENE MARS IT EDT, AC IRS ee a LETS 


- SO. SAN FRANCISCO - TORONTE 








